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MONO DIAMETER WELLBORE CASING 



Cross Reference To Related Applications 
(0001] The present application claims the benefit of tlie filing dates of: (1) U.S. provisional patent 
application serial no. 60/338^96, attorney docket no. 25791.87, filed on 11/12/2001, (2) U.S. 
provisional patent application serial no. 60/339,013, attorney docket no. 88, filed on 11/12/01 (3) U.S. 
provisional patent application serial no. 60/363,829, attorney docket no. 25791.95, filed on 3/13/2002, 
(4) U.S. provisional patent application serial no. 60/387,961, atbMney docket no. 25791.108, filed on 
6/12^002 the disclosures of which are incorporated herein by reference. 

[0002] The present application is related to the following: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999. (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791.7.02, filed on 2«3/2000, (3) U.S. patent application serial no. 
09/502350, attMTi^ docket no. 25791 J.02, filed on 2/10/2000, (4) U.S. patent no. 6,328,113, (5) U.S. 
patent application serial no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. 
patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. 
patent application serial no. 09/51 1,941, attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U S. 
patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. 
patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT 
patent ^plication serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (1 1) 
U.S. provisional patent application serial no. 60/162,671, attorney docket no. 25791.27, filed on 
11/1/1999, (12) U.S. provisional patent application serial no. 60/1 54,047, attorney docket no. 25791.29, 
filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 
25791.34, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent application serial no. 
60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent appUcation 
serial no. 60/212^59, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent 
application serial no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
pjpyisional patent applicatwn serial no. 60/221,443, attorney docket no. 25791.45, filed on 7/28/2000, 
(19) U.S. provisional patent application serial no. 60/221,645, attorney docket no. 25791.46, filed on 
7/28/2000, (20) U.S. provisional patent application serial no. 60/233,638, attorney docket no. 25791.47, 
filed on 9/18/2000, (21) U.S. provisicmal patent application serial no. 60/237334, attorney docket no. 
25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001, (23) U.S. provisional patMit ^licatitm serial no. 60/262,434, 
attoroey docket no. 25791.51, ffled.cn 1/17/2001, (24) U.S, provisional patent application serial no. 
60/259.486, attorney docket no. 25791.52, filed on 1/3/2001, (25) U.S. provisional patent application 
smai no. 60/303,740, atton^ docket no. 25791.61, filed on 7/6/2001, (26) U.S. provisional patent 
application serial no. 60/313,453, attorney docket no. 25791.59, fded on 8/20/2001, (27) U.S. 
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provisional patent application serial no. 60/317,985, attorney docket no. 25791.67, filed on 9/6/2001, 
(28) U.S. provisional patent application serial no. 60/318,021, attorney docket no. 25791.58, filed on 
9/7/2001, (29) U.S. provisional patent application serial no. 60/3318,386, attorney docket no. 
25791.67.02, filed on 9/10/2001, (30) U.S. provisional patent application serial no. 60/326,886, attorney 
docket no. 25791.60, filed on 10/3/2001, (31) U.S. utility patent application serial no. 09/969,922, 
attorney docket no. 25791.69, filed on 10/3/2001, (32) U.S. provisional patent application serial no. 
60/338,996, attorney docket no. 25791.87, filed on 11/12/2001, (33) U.S. provisional patent application 
serial no. 60/339,013, attorney docket no. 25791.88, filed on 11/12/2001, (34) U.S. utility patent 
application serial no. 10/016,467, attorney docket no. 25791.70, filed on 12/10/2001, (35) U.S. 
provisional patent application serial no. 60/343,674, attorney docket no. 25791.68, filed on 12/27/2001, 
(36) U.S. provisional patent application serial no. 60/346,309, attorney docket no 25791.92, filed on 
1/7/2002, (37) U.S. provisional patent q>pHcation serial no. 60/357,372, attorney docket no. 25791.71, 
filed on 2/15/2002, (38) U.S, provisional patent application serial no. 60/363,829, attorney docket no. 
25791.95, filed on 3/13/2002, (39) U.S. provisional patent application serial no. 60/372,048, attorney 
docket no. 25791.93, filed on 4/12/2002, (40) U.S. provisional patent application serial no. 60/372,632, 
attorney docket no. 25791.101, filed on 4/15/2002, (41) U.S. provisional patent application serial no. 
60/380,147, attorney docket no. 25791.104, filed on 5/6/2002, (42) U.S. provisional patent application 
serial no. 60/383,917, attorney docket no. 25791.89, filed on 5/29/2002, (43) U.S. provisional patent 
application serial no. 60/387,486,- attorney docket no. 25791.107, filed on 6/10/2002, (44) U.S. 
provisional patent application serial no. 60/387,961, attorney docket no. 25791.108, filed on 6/12/2002, 
(45) U.S. provisional patent application serial no. 60/391,703, attorney docket no. 25791.90, filed on 
6/26/2002, (46) U.S. provisional patent application serial no. 60/397,284, attorney docket no. 
25791.106, filed on 7/19/2002, (47) U.S. provisional patent application serial no. 60/398,061, attorney 
docket no. 25791.110, filed on 7/24/2002, (48) U.S. provisional patent application serial no. 
60/399,240, attorney docket no. 25791.11 1, filed on 7/29/2002, (49) U.S. provisional patent application 
serial no, 60/405,610, attorney docket no. 25791.1 19, filed on 8/23/2002, (50) U.S. provisional patent 
application serial no. 60/405,394, attorney docket no. 25791.120, filed on 8/23/2002, (51) U.S. 
provisional patent application serial no. 60/407,442, attorney docket no. 25791.125, filed on 8/30/2002, 
(52) U.S. provisional patent application serial no. 60/412,542, attorney docket no. 25791.102, filed on 
9/20/2002, (53) U.S. provisional patent application serial no. 60/412,177, attorney docket no. 
25791.117, filed on 9/20/2002, (54) U.S. provisional patent application serial no. 60/412,653, attorney 
docket no. 25791.118, filed on 9/20/2002y (55) U.S. provisional patent application serial no. 
60/412,544, attorney docket no. 25791.121, filed on 9/20/2002, (56) U.S. provisional patent application 
serial no. 60/412,187, attorney docket no. 25791.128, filed on 9/20/2002, (57) U.S. provisional patent 
application serial no. 60/412,187, attorney docket no. 25791.127, filed on 9/20/2002. (58) U.S. 
provisional patent application serial no. 60/412,487, attorney docket no. 25791.127. filed on 9/20/2002, 
(58) U.S. provisional patent application serial no. 60/412,487, attorney docket no. 25791.1 12, filed on 
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9/20/2002, (59) U.S. provisional patent application serial no. 60/412,488, attorney docket no. 
25791.114, filed on 9/20/2002, and (60) U.S. provisional patent application serial no. 60/412,371, 
attorney docket no. 25791.129, filed on 9/20/2002, (61) PCT Patent Application No. 

PCT/US02 , attorney docket no. 25791.87.02, filed on 11/11/02 and (62) PCT Patent 

Application No. PCT/US02 , attorney docket no. 25791. S8.02, filed on 11/11/02 the 

disclosures of which are incorporated herein by reference. 

Background Of The Invention 
(0003] This invention relates generally to oil and gas exploration, and in particular to forming and 
repairing wellbore casings to facilitate oil and gas exploration. 

[0004] Conventionally, when a wellbore is created, a number of casings are installed in the 
borehole to prevent collapse of the borehole wall and to prevent undesired outflow of drilling fluid into 
the formation or inflow of fluid from the formation into the borehole. The borehole is drilled in 
intervals whereby a casing which is to be installed in a lower borehole uiterval is lowered through a 
previously installed casing of an upper borehole interval. As a consequence of this procedure the 
casing of the lower interval is of smaller diameter than the casing of the upper interval. Thus, the 
casings are in a nested arrangement with casing diameters decreasing in downward direction. Cement 
annuli are provided between the outer surfaces of the casings and the borehole wall to seal the casings 
from the borehole wall. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upperpart of the wellbore. Such a large borehole diameter involves 
increased costs due to heavy casing handling equipment, large drill bits and increased volumes of 
drilling fluid and drill cuttings. Moreover, increased drilling rig time is involved due to required 
cement pumping, cement hardening, required equipment changes due to large variations in hole 
diameters drilled in the course of the well, and the large volume of cuttings drilled and removed. 
[0005] The present invention is directed to overcoming one or more of the limitations of the 
existing procedures for forming and/or repairing wellbore casings. 

Summary of the Invention 
[0010] According to one aspect of the present invention, an apparatus for radially expanding and 
plastically deforming an expandable tubular member is provided that includes a float shoe adapted to 
mate with an end of the expandable tubular member, an adjustable expansion mandrel coupled to the 
float shoe adapted to be controUably expanded to a larger outside dimension for radial expansion of the 
wcpandable tubular member or collapsed to a smaller outside dimension, an actuator coupled to the 
adjustable expansion mandrel adapted to controllably displace the adjustable expansion mandrel 
relative to the expandable tubular member, a locking device coupled to the actuator adapted to 
controllably engage the expandable tubular member, and a support member coupled to the locking 
device. 

fOOll] According to another aspect of the present invention, a method for radially expanding and 
plastically deforming an expandable tubular member within a borehole is provided that includes 
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positioning an adjustable expansion mandrel within the expandable tubular member, supporting the 
expandable tubular member and the adjustable expansion mandrel within the borehole, lowering the 
adjustable expansion mandrel out of the expandable tubular member, increasing the outside dimension 
of the adjustable expansion mandrel, and displacing the adjustable expansion mandrel upwardly relative 
to the expandable tubular member n times to radially expand and plastically deform n portions of the 
expandable tubular member. 

[00121 According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing is provided that includes positioning an adjustable expansion mandrel within a 
first expandable tubular member, supporting the first expandable tubular member and the adjustable 
expansion mandrel within a borehole, lowering the adjustable expansion mandrel out of the first 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, 
displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular member 
m times to radially expand and plastically deform m portions of the fu^ expandable tubular member 
within the borehole, positioning the adjustable expansion mandrel within a second expandable tubular 
member, supporting the second expandable tubular member and the adjustable expansion mandrel 
within the borehole in overlapping relation to the first expandable tubular member, lowering the 
adjustable expansion mandrel out of the second expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, and displacing the adjustable expansion mandrel 
upwardly relative to the second expandable tubular member n times to radially expand and plastically 
defom n portions of the second expandable tubular member within the borehole. 
[00131 According to another aspect of the present invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided that includes a float shoe adapted 
to mate with an end of the expandable tubular member, an adjustable expansion mandrel coupled to the 
float shoe adapted to be controllably expanded to a larger outside dimension for radial expansion of the 
expandable tubular member or collapsed to a smaller outside dimension, an actuator coupled to the 
adjustable expansion mandrel adapted to controllably displace the adjustable expansion mandrel 
relative to the expandable tubular member, a locking device coupled to the actuator adapted to 
controllably engage the expandable tubular member, a support member coupled to the locking device, 
and a sealing member for sealingly engaging the expandable tubular member adapted to define a 
pressure chamber above the adjustable expansion mandrel during radial expansion of the expandable 
tubular member. 

[0014] According to another aspect of the present invention, a method for radially expanding and 
plastically deformmg an expandable tubular member within a borehole is provided that includes 
positioning an adjustable expansion mandrel within the expandable tubular member, supporting the 
expandable tubular member and the adjustable expansion mandrel within the borehole, lowering the 
adjustable expansion mandrel out of the expandable tubular member, increasing the outside dimension 
of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to 



wo 03/042487 PCT/D $02/3626 7 

the expandable tubular member n times to radially expand and plastically deform n portions of the 
expandable tubular member within the borehole, and pressurizing an interior region of the expandable 
tubular member above the adjustable expansion mandrel during the radial expansion and plastic 
deformation of the expandable tubular member within the borehole. 

[0015] According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing is provided that includes positioning an adjustable expansion mandrel within a 
first expandable tubular member, supporting the first expandable tubular member and the adjustable 
expansion mandrel within a borehole, lowering the adjustable expansion mandrel out of the first 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, 
displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular member 
ni times to radially expand and plastically deform m portions of the first expandable tubular member 
witliin the borehole, pressurizing an interior region of the first expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic deformation of the first 
expandable tubular member within the borehole, positioning the adjustable expansion mandrel within a 
second expandable tubular member, supporting the second expandable tubular member and the 
adjustable expansion mandrel within the borehole in overlapping relation to the first expandable tubular 
member, lowering the adjustable expansion mandrel out of the second ejqjandable tubular member, 
increasing the outside dimension of the adjustable expansion mandrel, displacing the adjustable 
expansion mandrel upwardly relative to the second expandable tubular member n times to radially 
expand and plastically defonn n portions of the second expandable tubular member within the borehole, 
and pressurizing an interior region of the second expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the second expandable 
tubular member within the borehole. 

10016] According to another aspect of the present invention, an apparatus for drilling a borehole 
within a subterranean formation and then radially expanding and plastically deforming an expandable 
tubular member within the drilled borehole is provided that includes a float shoe adapted to mate with 
an end of the expandable tubular member, a drilling member coupled to the float shoe adapted to drill 
the borehole, an adjustable expansion mandrel coupled to the float shoe adapted to be controUably 
expanded to a larger outside dimension for radial expansion of the expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to the adjustable expansion mandrel 
adapted to controllably displace the adjustable expansion mandrel relative to die expandable tubular 
member, a locking device coupled to the actuator adapted to controllably engage the expandable tubular 
member, and a support member coupled to the locking device. 

[00171 According to another aspect of the present invention, a method for drilling a borehole 
within a subterranean formation and then radially expanding and plastically deforming an expandable 
tubular member within the drilled borehole is provided that include positioning an adjustable expansion 
mandrel within the expandable tubular member, coupling a drilling member to an end of the expandable 
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tubular member, drilling the borehole using the drilling member, positioning the adjustable expansion 
mandrel and the expandable tubular member within the drilled borehole, lowering the adjustable 
expansion mandrel out of the expandable tubular member, increasing the outside dimension of the 
adjustable expansion mandrel, and displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular member n times to radially expand and plastically deform n portions of the 
expandable tubular member within the drilled borehole. 

100181 According to another aspect of the present invention, a method for forming a mono 
diameter wcllbore casing whhin a borehole is provided that includes positioning an adjustable 
expansion mandrel within a first expandable tubular member, coupling a drilling member to an end of 
the first expandable tubular member, drilling a first section of the borehole using the driUing member, 
supporting the first expandable tubular member and the adjustable expansion mandrel within the drilled 
first section of the borehole, lowering the adjustable expansion mandrel out of the first expandable 
tubular member, increasing the outside dimension of the adjustable expansion mandrel, dispUcing the 
adjustable expansion mandrel upvrarfly relative to the first expandable tubular member m times to 
radially expand and plastically deform m portions of the first expandable tubular member within the 
drilled first section of the borehole, positioning the adjustable expansion mandrel within a second 
expandable tubular member, coupUng the drilling member to an end of the second expandable tubular 
member, drilling a second section of the borehole using tiie drilling member, supporting the second 
expandable tubular member and the adjustable expansion mandrel within the borehole in overlapping 
relation to the first expandable tubular member within the second drilled section of the borehole, 
lowering die adjustable expansion mandrel out of the second expandable tubular member, increasing • 
the outside dimension of the adjustable expansion mandrel, and displacing the adjustable expansion 
mandrel upwardly relative to the second expandable tubular member n times to radially expand and 
plastically deform n portions of the second expandable tubular member within Uie drilled second 
section of the borehole. 

10019] According to anotiier aspect of the present invemion. an apparatus for drilling a borehole 
within a subterranean formation and then radially expanding and plastically deforming an expandable 
tubular member within the drilled borehole is provided that includes a float shoe adapted to mate with 
an end of the expandable tubular member, a drilling member coupled to the float shoe adapted to drill 
the borehole, an adjustable expansion mandrel coupled to the float shoe adapted to be contioUably 
expanded to a larger outside dimension for radial expansion of the expandable tubuUr member or 
collapsed to a smaller outside dimension, an actuator coupled to the adjustable expansion mandrel 
adapted to controllably displace the adjustable expansion mandrel relative to the expandable tubular 
member, a locking device coupled to the actuator adapted to controllably engage the expandable tubular 
member, a support member coupled to the locking device, and a sealing member for sealing engaging 
the expandable tubular member adapted to define a pressure chamber above the adjustable expansion 
mandrel during the radial expansion of the expandable tubular member. 
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[00201 Accordingto another aspect of the present invention, a method for drilling a borehole 
whhtn a subterranean formation and then radially expanding and plastically defoming an expandable 
tubular member within the drilled borehole is provided that includes positioning an adjustable 
expansion mandrel within the expandable tubular member, coupling a drilling member to an end of the 
expandable tubular member, drilling the borehole using the drilling member, positioning the adjustable 
expansion mandrel and the expandable tubular member within the drilled borehole, lowering the 
adjustable expansion mandrel out of the expandable tubular member, increasing the outside dimension 
of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to 
the expandable tubular member n times to radially expand and plastically deform n portions of the 
expandable tubular member within the drilled borehole, and pressuring an interior portion of the 
expandable tubular member above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of Ae expandable tubular member within the drilled borehole. 
100211 According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing within a borehole is provided that includes positioning an adjustable 
expansion mandrel within a finst expandable tubular member, coupling a drilling member to an end of 
the first expandable tabular member, drilling a first section of the borehole using the drilling member, 
supporting the first expandable tubular member and the adjustable expansion mandrel within the drilled 
first section of the borehole, lowering the adjustable expansion mandrel out of the fust expandable 
tubular member, increasing the outside dimension of the adjustable expansion mandrel, displacing the 
adjustable expansion mandrel upwardly relative to the first expandable tubular member m times to 
radially expand and plastically deform m portions of the first expandable tubular member within the 
drilled first section of the borehole, pressuring an interior portion of the first expandable tubular 
member above the adjustable expansion mandrel during the radial expansion and plastic tieformation of 
the first expandable tubular member within the first drilled section of the borehole, positioning the 
adjustable expansion mandrel within a second expandable tubular member, coupling the drilling 
member to an end of the second expandable tubular member. drUling a second section of the borehole 
using the drilling member, supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overiapping relation to the first expandable tubular member 
within the second drilled section of the borehole, lowering the adjustable expansion mandrel out of the 
second expandable tubular member, increasing the outside dimension of the adjustable expansion 
mandrel, displacing the adjustable expansion mandrel upwardly relative to the second expandable 
tubular member n times to radially expand and plastically deform n portions of the second expandable 
tubular member within the drilled second section of the borehole, and pressuring an interior portion of 
the second expandable tubular member above the adjustable expansion mandrel during the radial 
expansion and plastic deformation of the second expandable tubular member widiin the drUled second 
section of the borehole. 
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[00221 According to another aspect of the present invaition, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided tfiat includes a float shoe adapted 
to mate with an end of the expandable tubular member, a first adjustable expansion mandrel coupled to 
the float shoe adapted to be controllably expanded to a first larger outside dimension for radial 
expansion of the expandable tubular member or collapsed to a first smaller outside dimension, a second 
adjustable expansion mandrel coupled to die first adjustable expansion mandrel adapted to be 
controllably expanded to a second larger outside dimension for radial expansion of the e^qpandable 
tubular member or collapsed to a second smaller outside dimension, an actuator coupled to the first and 
second adjustable expansion mandrels adapted to controllably displace the first and second adjustable 
expansion mandrels relative to the expandable tubular member, a locking device coupled to the actuator 
adapted to controllably engage the expandable tubular member, and a support member coupled to the 
locking device. The first larger outside dimension of the first adjustable expansion mandrel is larger 
than the second larger outside dimension of the second adjustable expansion mandrel. 
100231 According to another aspect of the present invention, a method for radially expanding and 
plastically deforming an expandable tubular member v«thin a borehole is provided diat includes 
poshioning first and second adjustable expansion mandrels within the expandable tabular member, 
supporting the expandable tabular member and the first and seamd adjustable expansion mandrels 
witiiin the borehole, lowering the first adjustable expansion mandrel out of the expandable tabular 
member, increasing the outside dimension of the first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the expandable tabular member to radially expand 
and plastically deform a lower portion of the expandable tubular member, displacing the first adjustable 
expansion mandrel and the second adjustable expansion mandrel downwardly relative to the 
expandable tubular member, decreasing the outside dimension of die first adjustable expansion mandrel 
and increasing the outside dimension of the second adjustable expansion mandrel, and displacing the 
second adjustable expansion mandrel upwardly relative to the expandable tabular member to radially 
expand and plastically deform portions of the expandable tubular member above the lower portion of 
the expandable tabular member. The outside dimension of the first adjustable expansion mandrel is 
greater than the outside dimension of the second adjustable expansion mandrel. 
[00241 According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing is provided that includes positioning first and second adjustable expansion 
mandrels within a fust expandable tabular member, supporting the first expandable tabular member and 
the first and second adjustable expansion mandrels within a borehole, lowering the first adjustable 
expansion mandrel out of the first expandable tabular member, increasing the outside dimension of the 
first adjustable expansion mandrel, displacing the first adjustable expansion mandrel upwardly leUitive 
to the first expandable tabular member to radially expand and plastically deform a lower portion of the 
first expandable tubular member, displacing the first adjustable expansion mandrel and the second 
adjustable expansion mandrel downwardly relative to the first eiqrandable tabular member, decreasing 
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the outside dimension of the first adjustable expansion mandrel and increasing the outside dimension of 
the second adjustable expansion mandrel, displacing the second adjustable expansion mandrel upwardly 
relative to the first expandable tubular member to radially expand and plastically defonn portions of the 
first expandable tubular member above the lower portion of the expandable tubular member, 
positioning first and second adjustable expansion mandrels within a second expandable tubular 
member, supporting the first expandable tubular member and die first and second adjustable expansion 
mandrels within the borehole in overlapping relation to the finrt expandable tubular member, lowering 
the first adjustable expansion mandrel out of die second expandable tubular member, increasing the 
outside dimension of the fust adjustable expansion mandrel, displacing die first adjustable expansion 
mandrel upwardly relative to Ae second expandable tubular member to radially expand and plastically 
defonn a lowrer portion of die second expandable tubular member, displacing the first adjustable 
expansion mandrel and the second adjustable expansion mandrel downwardly relative to the second 
expandable tubular member, decreasing the outside dimension of the first adjustable expansion mandrel 
and increasing the outside dimension of the second adjustable expansion mandrel, and displacing the 
second adjustable expansion mandrel upwardly relative to the second expandable tubular member to 
radially expand and plastically deform portions of the second expandable tubular member above die 
lower portion of the second expandable tubular member. The outside dimension of the fust adjustable 
expansion mandrel is greater tiian the outside dimension of the second adjustable expansion mandrel. 
100251 According to anotiier aspect of die present Invention, an apparatus for radially expanding 
and plastically defoiming an expandable tubular member is provided that includes a float shoe adapted 
to mate with an end of die expandable tubular member, a first adjustable expansion mandrel coupled to 
die float shoe adapted to be controllably expanded to a first larger outside dimension for radial 
expansion of die expandable tubular member or collapsed to a first smaller outside dimension, a second 
adjustable expansion mandrel coupled to the first adjustable expansion mandrel adapted to be 
controllably expanded to a second larger outside dimension for radial expansion of die expandable 
tubular member or collapsed to a second smaller outside dimension, an actuator coupled to die first and 
second adjustable expansion mandrels adapted to controllably displace die first and second adjustable 
expansion mandrels relative to the expandable tubular member, a locking device coupled to the actuator 
adapted to controllably engage the expandable tubular member, a support member coupled to die 
locking device, and a sealing member for sealingly engaging die expandable tubular adapted to define a 
pressure chamber above die first and second adjustable expansion mandrels during die radial expansion 
of the expandable tubular member. The first larger outside dimension of die first adjustable expansion 
mandrel is larger tiian the second larger outside dimension of die second adjustable expansion mandrel. 
[00261 According to anodier aspect of die present inventioii. a mediod for radially expanding and 
plastically deforming an expandable tubular member witiiin a borehole is provided diat includes 
positioning first and second adjustable exi>ansion mandrels witiiin the expandable tubular member, 
supporting die expandable tubular member and die first and second adjustable expansion mandrels 
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within the borehole, lowering the first adjustable expansion mandrel out of the expandable tubular 
member, increasing the outside dimension of the first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the expandable tubular member to radially expand 
and plastically deform a lower portion of the expandable tubular member, pressurizing an interior 
region of the expandable tubular member above the first adjustable expansion mandrel during the radial 
expansion of the lower portion of the expandable tubular member by the first adjustable expansion 
mandrel, displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 
downwardly relative to the expandable tubular member, decreasing the outside dimension of the first 
adjustable expansion mandrel and increasing the outside dimension of the second adjustable expansion 
mandrel, displacing the second adjustable expansion mandrel upwardly relative to the expandable 
tubular member to radially expand and plastically deform portions of the racpandable tubular member 
above the lower portion of the expandable tubular member, and pressurizing an interior region of the 
expandable tubular member above the second adjustable expansion mandrel during the radial expansion 
of the portions of the expandable tubular member above the lower portion of the expandable tubular 
member by the second adjustable expansion mandrel. The outside dimension of the first adjustable 
expansion mandrel is greater than the outside dimension of the second adjustable expansion mandrel. 
10027) According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing is provided that includes positioning first and second adjustable expansion 
mandrels within a first expandable tubular member, supporting the first expandable tubular member and 
the first and second adjustable expansion mandrels within a borehole, lowering the first adjustable 
expansion mandrel out of the first expandable tubular member, increasing the outside dimension of the 
first adjustable expansion mandrel, displacing the first adjustable expansion mandrel upwardly relative 
to the first expandable tubular member to radially expand and plastically deform a lower portion of the 
first expandable tubular member, pressurizing an interior region of the first expandable tubular member 
above the first adjustable expansion mandrel during the radial expansion of the lower portion of the first 
expandable tubular member by the first adjustable expansion mandrel, displacing the first adjustable 
expansion mandrel and the second adjustable expansion mandrel downwardly relative to the first 
expandable tubular member, decreasing the outside dimension of the first adjustable expansion mandrel 
and increasing the outside dimension of the second adjustable expansion mandrel, displacing the second 
adjustable expansion mandrel upwardly relative to the first expandable tubular member to radially 
expand and plastically deform portions of the first expandable tubular member above the lower portion 
of the expandable tubular member, pressurizing an interior region of the firet expandable tubular 
member above the second adjustable expansion mandrel during the radial expansion of the portions of 
the first expandable tubular member above the lower portion of the fust expandable tubular member by 
the second adjustable expansion mandrel, positioning first and second adjustable expansion mandrels 
within a second expandable tubular member, supporting the first expandable tubular member and the 
first and second adjustable expansion mandrels within the borehole in overlapping relation to the first 
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expandable tubular member, lowering the first adjustable expansion mandrel out of the second 
expandable tubular member, increasing the outside dimension of the first adjustable expansion mandrel, 
displacing the first adjustable expansion mandrel upwardly relative to the second expandable tubular 
member to radially expand and plastically deform a lower portion of the second expandable tubular 
member, pressurizing an interior region of the second expandable tubular member above tlie first 
adjustable expansion mandrel during the radial expansion of the lower portion of the second expandable 
tubular member by the first adjustable expansion mandrel, displacing the first adjustable expansion 
mandrel and the second adjustable expansion mandrel downwardly relative to the second expandable 
tubular member, decreasing the outside dimension of the first adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable expansion mandrel, displacing the second 
adjustable expansion mandrel upwardly relative to the second expandable tubular member to radially 
expand and plastically deform portions of the second expandable tubular member above the lower 
portion of the second expandable tubular member, and pressurizing an interior region of the second 
expandable tubular member above the second adjustable expansion mandrel during the radial expansion 
of the portions of the second expandable tubular member above the lower portion of the second 
expandable tubular member by fte second adjustable expansion mandrel. The outside dimension of the 
first adjustable expansion mandrel is greater than the outside dimension of the second adjustable 
expansion mandrel. 

(00281 According to another aspect of the present invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided that includes a support member, a 
locking device coupled to the support member and releasably coupled to die expandable tubular 
member, an adjustable expansion mandrel adapted to be controllably expanded to a larger outside 
dimension for radial expansion and plastic deformation of the expandable tubular member or collapsed 
to a smaller outside dimension; and an actuator coupled to the locking member and the adjustable 
expansion mandrel adapted to displace the adjustable expansion mandrel upwardly through the 
expandable tubular member to radially expand and plastically deform the expandable tobular member. 
100291 According to anodier aspect of the present invention, a metiiod for radially expanding and 
plastically deforming an expandable tubular member wWun a borehole is provided that inchides 
supporting tlie expandable tubular member, an hydraulic actuator, and an adjustable expansion mandrel 
within the borehole, increasing the size of the adjustable expansion mandrel, displacing the adjustable 
expansion mandrel upwardly relative to the expandable tubular member using the hydraulic actuator to 
radially expand and plastically deform a portion of the oqMmdable tubular member. 
(0030] According to another aspect of the present invention, a method for formmg a mono 
diameter wellbore casing within a borehole that includes a preexisting wellbore casing is provided that 
includes supporting the expandable tubular member, an hydraulic actuator, and an adjustable expansion 
mandrel within the borehole, increasing the size of the adjustable expansion mandrel, displacing the 
adjustable expansion mandrel upwardly relative to the expandable tubular member using the hydraulic 
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actuator to radially expand and plastically deform a portion of the expandable tubular member, and 
displacing the adjustable expansion mandrel upwardly relative to the expandable tubular member to 
radially expand and plastically deform the remaining portion of the expandable tubular member and a 
portion of the preexisting wellbore casing that overlaps with an end of the remaining portion of the 
expandable tubular member. 

Brief Description of the Drawings 
[0031) Fig. 1 is a fragmentary cross-sectional illustration of the placement of an embodiment of an 
apparatus for radially expanding and plastically deforming a tubular member within a preexisting 
structure. 

(00321 Fig. 2 is a fragmentary cross-sectional illustration of apparatus of Fig- 1 after displacing the 
adjustable expansion mandrel and the float shoe downwardly out of the end of the expandable tubular 
member. 

[00331 Fig- 3 is a fragmentary cross-sectional illustration of the apparatus of Fig. 2 after expanding 
the adjustable expansion mandrel. 

[00341 Fig. 4 is a fragmentary cross-sectional illustration of the apparatus of Fig. 3 after displacing 
the adjustable e5q>ansion mandrel upwardly to radially expand and plastically deform the expandable 
tubular member. 

[0035] Fig. 5 is a fragmentary cross-sectional illustration of the apparatus of Fig. 4 after displacing 
the actuator, locking device, and tubular support member upwardly relative to the adjustable expansion 
mandrel and the expandable tubular member. 

[00361 Fig. 6 is a fragmentary cross-sectional illustration of the apparatus of Fig. 5 after displacing 
the adjustable expansion mandrel upwardly to radially expand and plastically deform the expandable 
tubular member. 

[0037] Fig. 6a is a fragmentary cross-sectional illustration of the apparatus of Fig. 6 that include 
one or more cup seals positioned above the adjustable expansion mandrel for defining an annular 
pressure chamber above the adjustable expansion mandrel. 

[00381 Fig- 7 is a fiagmentary cross-sectional illustration of the placement of an embodiment of an 
apparatus for driUing a borehole and radially expanding and plastically deforming a tubular member 
within the drilled borehole. 

(00391 Fig. 8 is a fragmentary cross-sectional illustration of the apparatus of Fig. 7 after pivoting 
the drilling elements of the drilling member radially inwardly. 

[00401 Fig. 9 is a fragmentary cross-sectional illustration of apparatus of Fig. 8 after displacing the 
adjustable expansion mandrel and drilling member downwardly out of the end of the expandable 
tubular member. 

[00411 Fig. 10 is a fragmentary cross-sectional illustration of the apparatus of Fig. 9 after 
expanding the adjustable expansion mandrel. 
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(00421 Fig. 1 1 is a fragmentary cross-sectional illustration of the apparatus of Fig. 10 after 
displacing the adjustable expansion mandrel upwardly to radially expand and plastically deform tlie 
expandable tubular member. 

[0043] Fig. 1 2 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 1 after 
displacing the actuator, lodcing device, and tubular support member upwardly relative to the adjustable 
expansion mandrel and the expandable tubular member. 

[0044] Fig. 1 3 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 2 after 
displacing the adjustable expansion mandrel upwardly to radially expand and plastically deform the 
expandable tubular member. 

[0045] Fig. 14 is a fragmentary cross-sectional illustration of the placement of an embodiment of 
an apparatus for radially expanding and plastically deforming a tubular member within a preexisting 
structure. 

[00461 Fig. 15 is a fragmentary cross-sectional illustration of the apparatus of Fig. 14 after 
displacing the lower adjustable expansion mandrel and float shoe downwardly out of the end of the 
expandable tubular member. 

[0047] Fig. 16 is a fragmentary cross-sectional illustration of the apparatus of Fig. 15 after 
expanding the lower adjustable expansion mandrel. 

[0048] Fig. 1 7 is a fragmentary cross-sectional illustration of die apparatus of Fig. 1 6 after 
displacing the lower adjustable expansion mandrel upwardly to radially expand and plastically deform 
the expandable tubular member. 

[0049] Fig. 1 8 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 7 after 
displacing the upper and lower adjustable expansion mandrels downwardly relative to the expandable 
tubular member. 

[0050] Fig. 19 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 8 after 
collapsing the lower adjustable expansion mandrel and expanding the upper adjustable expansion 
mandrel. 

[0051] Fig. 20 is a fragmentary cross-sectional illustmtion of the apparatus of Fig. 19 after 
displacing the upper adjustable expansion mandrel upwardly to radially expand and plastically deform 
the expandable tubular member. 

[0052] Fig. 21 is a fragmentary cross-sectional illustration of the apparatus of Fig. 20 after 
displacing the tubular support member, the locking device, and the actuator upwardly relative to the 
upper adjustable expansion mandrel and the expandable tubular member. 
[00531 Fig. 22 is a fragmentary cross-sectional illustration of the apparatus of Fig. 21 after 
displacing the upper adjustable expansion mandrel upwardly to radially expand and plastically deform 
the expandable tubular member. 

[0054] Fig. 23 is a fragmentary cross-sectional illustration of a mono diameter wellbore casing 
formed using one or more of the apparatus of Figs. 1-22. 
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(00551 Figs- 24a-24k are fragmentary cross sectional illustrations of the placement of an 
exemplary embodiment of an apparatus for radially expanding and plastically deforming a tubular 
member within a wellbore that traverses a subterranean formation. 

10056] Fig. 25a-25f are fragmentary cross sectional and perspective illustrations of the expansion 
cone assembly of the apparatus of Figs. 24a-24k. 

[0057] Fig. 25g is a perspective illustration of a float shoe locking dog. 

{0058] Fig. 25h is a fragmentary cross sectional illustration of the design and operation of the 

casing gripper locking dogs. 

[0059] Figs. 26a-26k are fragmentary cross sectional illustrations of the apparatus of Figs. 24a-24k 
after expanding the expansion cone assembly. 

[0060] Figs. 27a-27b are a fragmentary cross sectional and perspective illustrations of the 
expansion cone assembly of the apparatus of Figs. 26a-26k. 

10061] Figs. 28a-28j are fragmentary cross sectional illustrations of the apparatus of Figs. 26a-26k 
during the upward displacement of the expansion cone assembly by the actuators to radially expand and 
plastically deform a portion of the casing. 

[0062] Figs. 29a-29m are fragmentary cross sectional illustrations of the apparatus of Figs, 28a-28j 
after the collapse of the expansion cone assembly. 

[0063] Fig. 30a-30c are fragmentary cross sectional illustrations of the process for collapsing the 
expansion cone assembly of the apparatus of Figs. 29a-29m- 

[0064] Figs. 3 1 a-3 1 n arc fragmentary cross sectional illustrations of the apparatus of Figs. 29a- 
29m after the plastic deformation and radial expansion of the seaUng sleeve and the disengagement of 
the casing from the locking dogs of the casing lock assembly. 

[0065] Figs. 32a-32k are fragmentary cross sectional illustrations of the apparatus of Figs. 3 1 a-3 1 n 
after setting down the apparatus onto the bottom of the wellbore to open the bypass valve in the shoe 
and expand the expansion cone assembly. 

[00661 Figs. 33a-33p are fragmentary cross sectional illustrations of the apparatus of Figs. 32a-32k 
during the radial expansion and plastic deformation of the casing. 

[0067] Figs. 34a-341 are fragmentary cross sectional illustrations of the apparatus of Figs. 33a-33p 
during the radial expansion and plastic deformation of a portion of the casing that overlaps within a 
preexisting wellbore casing within the wellbore. 

[0068] Figs. 35a-351 are fragmentary cross sectional illustrations of the apparatus of Figs. 28a-.28j 
during the emergency collapse of the expansion cone assembly. 

[0069] Figs. 36a-36b are fragmentary cross sectional illustrations of several exemplary 
embodiments of the operation of the pressure balance piston. 

Detailed Description of the Illustrative Embodiments 
[0070] Referring to Fig. 1, an excmpfaiy embodiment of an apparatus 10 for radially expanding 
and plastically deforming a tubular member 12 includes a tubular support member 14 that extends into 
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the tubular member that is coupled to an end of a locking device 16 for controllably engaging the 
tubular member. Another end of the locking device 1 6 is coupled to a tubular support member 1 8 that 
is coupled to an end of an actuator 20. Another end of the actuator 20 is coupled to a tubular support 
member 22 that is coupled to an end of an adjustable expansion mandrel 24 for radially expanding and 
plastically deforming the tubular member 1 2. Another end of the adjustable expansion mandrel 24 is 
coupled to a tubular support member 26 that is coupled to an end of a float shoe 28 that mates with and 
is at least partially received within a lower end of the tubular member 12. In an exemplary 
embodiment, the locking device 16, the tubular support member 1 8, the actuator 20, the tubular support 
member 22, the adjustable expansion mandrel 24. and the tubular support member 26 are positioned 
within the tubular member 12. 

10071] In an exemplary embodiment, the tubular member 12 includes one or more solid and/or 
slotted tubular members, and one or more of the solid and/or slotted tubular members include resilient 
sealing members coupled to tiie exterior surfaces of Ae solid and/or slotted tubular members for 
engaging the wellbore 30 and/or one or more preexisting wellbore casings coupled to the wellbore. In 
an exemplary embodiment, the tubular support members, 14, 18, 22, and 26 define corresponding 
passages, that may or may not be valveable, for conveying fluidic materials into and/or through the 
apparatus 10. 

[00721 In an exemplary embodiment, the locking device 16 includes one ot more conventional 
controllable locking devices such as, for example, slips and/or dogs for controllably engaging the 
tubular member 12. In an exemplary embodiment, the locking device 16 is controlled by injecting 
fluidic materials into the locking device. 

[00731 In an exemplary embodiment, the actuator 20 is a conventional actuator that is adapted to 
displaced the adjustable expansion mandrel 24 and float shoe 28 upwardly or downwardly relative to 
the actuator. 

[0074] In an exemplary embodiment, the adjustable expansion mandrel 24 is a conventional 
adjustable expansion mandrel that may be expanded to a larger outside dimension or collapsed to a 
smaller outside dimension and includes external surfaces for engaging the tubular member 12 to 
thereby radially expand and plastically deform the tubular member when the adjustable expansion 
mandrel is expanded to the larger outside dimension. In an alternative embodiment, the adjustable 
expansion mandrel 24 may include a rotary adjustable expansion device such as, for example, the ■ 
commercially available rotary expansion devices of Weatherford International, Inc. In several 
alternative embodiments, the cross sectional profile of the adjustable expansion mandrel 24 for radial 
expansion operations may, for example, be an n-sided shape, where n may vary from 2 to infinity, and 
the side shapes may include straight line segments, arcuate se^ents, parabolic segments, and/or 
hyperbolic segments. In several alternative embodiments, the cross secUonal profile of the adjustable 
expansion mandrel 24 may, for example, be circular, oval, elliptical, and/or multifeceted. 
[0075] In an exemplary embodiment, the float shoe 28 is a conventional float shoe. 
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[00761 In an exemplary raibodiment, the apparatus 10 is positioned within a preexisting structure 
30 such as, for example, a wellbore that traverses a subterranean formation 32. The wellbore 30 may 
have any orientation from vertical to horizontal. In several exemplary embodiments, the wellbore 30 
may include one or more preexisting solid and/or slotted and/or perforated wellbore casings that may or 
may not overlap with one another within the wellbore. 

[0077J As illustrated in Fig. 2, the adjustable expansion mandrel 24 and the float shoe 28 are then 
displaced downwardly out of the tubular member 12 by the actuator 20. During the downward 
displacement of the adjustable expansion mandrel 24 and the float shoe 28 out of the tubular member 
12, the tubular member is maintained in a stationary position relative to the tubular support member 14 
by the locking device 16. 

[0078] As illustrated in Fig. 3, the adjustable expansion mandrel 24 is then expanded to tlie larger 
.'imension. In several alternative embodiments, the adjustable expansion mandrel 24 may be expanded 
to the larger dimension by, for example, injecting a fluidic material into the adjustable expansion 
mandrel and/or by impacting the float *oc 28 on the bottom of the wellbore 30. After expanding the 
adjustable expansion mandrel 24 to the lai^er dimension, expansion surfaces 24a are defined on the 
adjustable expansion mandrel that may include, for example, conical, spherical, elliptical, and/or 
hyperbolic surfaces for radially expanding and plastically deforming the tubular member 12. In an 
exemplary embodiment, the expansion surfaces 24a also include means for lubricating the interface 
between the expansion surfaces and the tubular member 12 during the radial expansion and plastic 
deformation of the tubular member. 

100791 As illustrated in Fig. 4, the adjustable expansion mandrel 24 is tlien displaced upwardly by 
the actuator 20 to thereby radially expand and plastically deform a portion of the tubular member 12. In 
an exemplary embodiment, during the upward displacement of the adjustable expansion mandrel 24, the 
tubular member 12 is maintained in a stationary position relative to the tubular support member 14 by 
the locking device 16. In an exemplary embodiment, the tubular member 12 is radially expanded and 
plastically deformed into engagement with the wellbore 30 and/or one or more preexisting wellbore 
casings coupled to the wellbore 30. In an exemplary embodiment, the interface between the expansion 
surfaces 24a of the adjustable expansion mandrel 24 and the tubular member 12 is not fluid tight in 
order to facilitate the lubrication of the interface between the expansion surface of the adjustable 
expansion mandrel and the tubular member. 

10080] As illustrated in Fig. 5, the locking device 1 6 is then disengaged from the tubular member 
12, and the tubular member 12 is supported by the adjustable expansion mandrel 24. The tubular 
support member 14, the locking device 16, the tubular support member 18, and the actuator 20 are then 
displaced upwardly relative to the adjustable expansion mandrel 24. 

10081 J As illustrated in Fig. 6, fte locking device 1 6 then engages the tubular member 12 to 
maintain the tubular member in a stationary position relative to the tubular support member 14, and the 
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adjustable expansion mandrel 24 is displaced upwardly relative by the actuator 20 to radially expand 
and plastically deform another portion of the tubular member. 

(00821 In an exemplary embodiment, the operations of Figs. 5 and 6 are then repeated until the 
entire length of the tubular member 12 is radially expanded and plastically deformed by the adjustable 
expansion mandrel 24. In several alternative embodiments, the adjustable expansion mandrel 24 may 
be collapsed to the smaller dimension prior to the further, or complete, radial expansion and plastic 
deformation of the tubular member 12. 

(00831 In several alternative embodiments, as illustrated in Fig. 6a, the apparatus 10 furtfier 
includes one or more cup seals 34 that ate coupled to the tubular support member 22 and engage the 
tubular member 12 to defme an annular chamber 36 above the adjustable expansion cone 24, and fluidic 
materials 38 are injected into the tubular member 12 through passages defined v«thin the tubular 
support member 14. the locking device 16, the tubular support member 18, the actuator 20. the tubular 
support member 22, the adjustable expansion mandrel 24, the tabular support member 26, and the float 
shoe 28 to thereby pressurize the annular chamber 36. In this manner, the resulting pressure differential 
created across the cup seals 34 causes the cup seals to pull the adjustable expansion mandrel 24 
upwardly to radially expand and plastically deform the tubular member 12. In several alternative 
embodiments, the injection of the fluidic material 38 into the tubular member 12 is provided in 
combination with, or in the alternative to, the upward displacement of the expansion mandrel 24 by the 
actuator 20. In several alternative embodiments, during the injection of the fluidic material 38, the 
locking device 16 is disengaged from the tubular member 12. 

(00841 Referring to Fig. 7, an alternative embodiment of an apparatus 100 for radially expanding 
and plastically deforming the tubular member 12 is substantially identical in design and operation to the 
apparatus ID with the addition of one or more conventional drilling members 40a-40b that are pivotally 
coupled to the float shoe 28. During operation of the apparatus 100, the drilling members 40a-40b may 
be operated to extend the length and/or diameter of the wellbore 30, for example, by rotating the 
apparatus and/or by injecting fluidic materials into the appaiams to operate the drilling members. 
[00851 As illustrated in Fig. 7. in an exemplary embodiment, the apparatus 100 is initially 
positioned within the preexisting structure 30. 

[00861 As illustrated in Fig. 8, in an exemplary embodiment, the drilling members 40a-40b may 
then be pivoted inwardly in a conventional manner. 

[00871 As illustrated in Fig. 9 the adjustable expansion mandrel 24, the float shoe 28. and the 
drilling members 40a^0b are then displaced dovwiwardly out of the tubular member 12 by the actuator 
20. During the dovraward displacement of the adjustable expansion mandrel 24, the float shoe 28, and 
the drilling members 40a-40b out of the tubular member 12, the tubular member is maintamed in a 
stationary position relative to the tubular suppwt member 14 by the locking device 16. 
[0088] As illustrated in Fig. 10, the adjustable expansion mandrel 24 is then expanded to the larger 
dimension. In several alternative embodiments, the adjustable expansion mandrel 24 may be expanded 
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to the larger dimension by, for example, injecting a fluidic material into Ae adjustable expansion 
mandrel and/or by impacting the drilling members 40a-40b on the bottom of the wellbore 30. After 
expanding the adjustable expansion mandrel 24 to the larger dimension, expansion surfaces 24a are 
defined on the adjustable expansion mandrel that may include, for example, conical, spherical, 
elliptical, and/or hyperbolic surfaces for radially expanding and plastically deforming the tubular 
member 12. In an exemplary embodiment, the expansion surfaces 24a also include means for 
lubricating the interface between the expansion surfaces and the tubular member 12 during the radial 
expansion and plastic deformation of the tubular member. 

[0089] As illustrated in Fig. 11, the adjustable expansion mandrel 24 is then displaced upwardly by 
the actuator 20 to thereby radially expand and plastically deform a portion of the tubular member 12. In 
an exemplary embodiment, during the upward displacement of the adjustable expansion mandrel 24, the 
tubular member 12 is maintained in a stationaiy position relative to the tubular support member 14 by 
the locking device 16. In an exemplary embodiment, the tubular member 12 is radially expanded and 
plastically deformed into engagement with the wellbore 30 and/or one or more preexisting wellbore 
casings coupled to the wellbore 30. In an exemplary embodiment, the interface between the expansion 
surfaces 24a of the adjustable expansion mandrel 24 and the tubular member 12 is not fluid tight in 
order to facilitate the lubrication of the interface between the expansion surface of the adjustable 
expansion mandrel and the tubular member. 

100901 As illustrated in Fig. 12, the locking device 16 is then disengaged from the tubular member 
12, and the tubular member 12 is supported by the adjustable expansion mandrel 24, The tubular 
support member 14, die lockmg device 16, the tubular support member 18, and the actuator 20 are then 
displaced upwardly relative to the adjustable expansion mandrel 24. 

[0091] As illustrated in Fig. 13, the locking device 16 then engages the tubular member 12 to 
maintain the tubular member in a stationary position relative to tiie tubular support member 14, and the 
adjustable expansion mandrel 24 is displaced upwardly relative by the actuator 20 to radially expand 
and plastically deform another portion of the tubular member. 

[0092] In an exemplary embodiment, the operations of Figs. 12 and 13 are then repeated until the 
entire length of the tubular member 12 is radially expanded and plastically deformed by the adjustable 
expansion mandrel 24, In several alternative embodiments, the adjustable expansion mandrel 24 may 
be collapsed to the smaller dimension prior to the further, or complete, radial expansion and plastic 
deformation of the tubular member 12. 

[00931 Referring to Fig. 14, an alternative embodiment of an apparatus 200 for radially oqpanding 
and plastically deforming the tubular member 12 is substantially identical in design and operation to the 
apparatus 10 except that the adjustable expansion mandrel 24 has been replaced by an upper adjustable 
expansiOTi mandrel 202 that is coupled to the tubular support member 22, a tubular support member 204 
that is coupled to the upper adjustable expansion mandrel, and a lower adjustable expansion mandrel 
206 that is coupled to the tubular support member 204 and the tubular support member 26. 

18 



wo 03/042487 PCT/US02/36267 

100941 The upper and lower adjustable expansion mandrels, 202 and 206, may be conventional 
adjustable expansion mandrels that may be expanded to larger outside dimensions or collapsed to 
smaller outside dimensions and include external surfaces for engaging the tubular member 1 2 to 
thereby radially expand and plastically deform the tubular member when the adjustable expansion 
mandrels are expanded to the larger outside dimensions. In an alternative embodiment, the upper 
and/or lov/er adjustable expansion mandrels, 202 and 206, may include rotary adjustable expansion 
devices such as, for example, the commercially available rotary expansion devices of Weatherford 
International, too. In an exemplary embodiment, the tubular support member 204 defines a passage, 
that may, or may not, be valveable, for conveying fluidic materials into and/or through the apparatus 
200. In several alternative embodiments, the cross sectional profiles of the adjustable expansion 
mandrels, 202 and 206, for radial expansion operations may, for example, be n-sided shapes, where n 
may vary from 2 to infinity, and the side shapes may include straiglit line segments, arcuate segments, 
parabolic segments, and/or hyperbolic segments. In several alternative embodiments, the cross 
sectional profiles of the adjustable expansion mandrels, 202 and 206, may, for example, be circular, 
oval, elliptical, and/or multifaceted. 

100951 As illustrated in Fig. 14, in an exemplary embodiment, the apparatus 200 is initially 
positioned within the preexisting structure 30. 

100961 As illustrated in Fig. 1 5, the lower adjustable ejqiansion mandrel 206 and the float shoe 28 
are then displaced downwardly out of the tubular member 12 by the actuator 20. During the downward 
displacemort of ttie lower adjustable expansion mandrel 206 and the float shoe 28 out of the tubular 
member 12, the tubular member is maintained in a stationary position relative to the tubular support 
member 14 by the locking device 16. 

100971 As illustrated in Fig. 1 6, the lower adjustable expansion mandrel 206 is then expanded to 
the larger dimension. In several alternative embodiments, the lower adjustable expansion mandrel 206 
may be expanded to the larger dimension by; for example, injecting a fluidic material into the lower 
adjustable expansion mandrel and/or by impacting the float shoe 28 on the bottom of the wellbore 30. 
After expanding the lower adjustable expansion mandrel 206 to the larger dimension, expansion 
surfaces 206a are defined on the lower adjustable expansion mandrel that may include, for example, 
conical, spherical, elliptical, and/or hyperbolic surfaces for radially expanding and plastically 
deforming the tubular member 12. In an exemplary embodiment, tf»e expansion surfaces 206a also 
include means for lubricating tiie interface between the expansion surfaces and tiie tubular member 12 
during the radial expansion and plastic deformation of the tubular member. 
[00981 As illustrated in Fig. 17, the lower adjustable expansion mandrel 206 is then displaced 
upwardly by the actuator 20 to tiiereby radially expand and plastically deform a portion 12a of the 
tubular member 12. In an exemplary embodiment, during the upward displacement of the lower 
adjustable expansion mandrel 206, the tubular member 12 is maintained in a stationary position relative 
to the tubular support member 14 by the locking device 16. In an exemplary embodiment, ti»e tubular 
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member 12 is radially expanded and plasticaUy defonned into engagement witb the wellbore 30 and/or 
one or more preexisting wellbore casings coupled to the wellbore 30. In an exemplary embodiment, the 
interface between the expansion surfeces 206a of the lower adjustable expansion mandrel 206 and the 
tubular member 12 is not fluid tight in order to facilitate the lubrication of the interface between the 
expansion surface of the lower adjustable expansion mandrel and the tubular member. In an exemplars- 
embodiment, the expansion surfaces 206a also include means for lubricating the interface between tfie 
expansion surfaces and the tubular member 12 during the radial expansion and plastic deformation of 
the tubular member. 

10099J As illustrated in Fig. 1 8, the upper and lower adjustable expansion mandrels, 202 and 206, 
and the float shoe 28 are then displaced downwardly by the actuator 20. During the downward 
displacement of the upper and lower adjustable expansion mandrels, 202 and 206, and the float shoe 28, 
the tubular member is maintained in a stationary position relative to the tubular support member 14 by 
the locking device 16. 

101001 As illustrated in Fig. 19, die upper adjustable e:q»nsion mandrel 202 is then expanded to 
the larger dimension and the lower adjustable expansion mandrel 206 is collapsed to the smaller 
dimension. In an exemplary embodiment, the larger dimension of the upper adjustable expansion 
mandrel 202 is less than the larger dimension of the lower adjustable expansion mandrel 206. In 
several alternative embodiments, the upper adjustable expansion mandrel 202 may be expanded to the 
larger dimension and die lower adjustable expansion mandrel 206 may be collapsed to the smaller 
dimension by, for example, injecting fluidic material into the upper and/or adjustable expansion 
mandrel and/or by impacting the Hoat shoe 28 on the bottom of die wellbore 30. After expanding die 
upper adjustabte expansion mandrel 202 to the larger dimension, expansion surfeces 202a are defined 
on the upper adjusteble expansion mandrel that may include, for example, conical, spherical, elliptical, 
and/or hyperbolic surfaces for radially expanding and plastically deforming the tubular member 12. In 
an exemplary embodiment, tiie expansion surfaces 202a also include means for lubricating die interface 
between the expansion surfaces and the tubular member 12 during the radial expansion and plastic 
deformation of the tubular member. 

[OlOlJ As illustrated in Fig. 20, die upper adjustable expansion mandrel 202 is then displaced 
upwardly by the acmator 20 to thereby radially expand and plastically deform a portion 12b of die 
tubular member 12 above die portion 12a of the tabular member. In an exemplary embodiment, the 
inside diameter of die radially expanded and plastically deformed portion 12a of die tubular member 12 
is greater than die inside diameter of die radially expanded and plastically deformed portion 12b of die 
tubular member. In an exemplary embodiment, during the upward displacement of the upper adjustable 
expansion mandrel 202, die tubular member 12 is maintained in a stationaiy position relative to the 
tubular support member 14 by the locking device 16. In an exemplary embodiment, the tubular 
member 12 is radially expanded and plastically deformed into engagement widi die wellbore 30 and/or 
one or more preexisting wellbore casings coupled to the wellbore 30. In an exemplary embodiment, die 
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interface between the expansion surfaces 202a of the upper adjustable expansion mandrel 202 and the 
tubular member 12 is not fluid tight in o«ler to facilitate the lubrication of the interface between the 
expansion surface of the upper adjustable expansion mandrel and the tubular member. 
[01021 As illustrated in Fig. 21, the locking device 1 6 is then disengaged from the tubular member 
12, and the tubular member 12 is supported by the upper adjustable expansion mandrel 202. The 
tubular support member 14, the locking device 16, the tubular support member 18, and the actuator 20 
are then displaced upwardly relative to the upper adjustable expansion mandrel 202 and the tubular 
member 12. 

10103] As illustrated in Fig. 22, the locking device 1 6 then engages the tubular member 12 to 
maintain the tubular member in a stationary position relative to the tubular support member 14, and the 
upper adjustable expansion mandrel 202 is displaced upwardly relative by the actuator 20 to radially 
expand and plastically deform the portion 12b of the tubular member. 

10104] In an exemplary embodiment, the operations of Figs. 21 and 22 are then repeated until the 
remaining length of the portion 12b of the tubular member 12 is radially expanded and plastically 
deformed by the upper adjustable expansion mandrel 202. In several alternative embodiments, the 
upper adjustable expansion mandrel 202 may be collapsed to the smaller dimension prior to the further, 
or complete, radial expansion and plastic deformation of the tubular member 12. 
10105] Referring to Fig. 23, in an exemplary embodiment, the method and apparatus of one or 
more of Figs. 1-22 are repeated to provide a mono diameter wellbore casing 300 within a borehole 302 
that traverses a subterranean formation 304 by successively overlapping and radially expanding and 
plastically deforming v^llbore casing 306a-306d within the wellbore. In this manner, a wellbore casing 
300 is provided that defines an interior passage having a substantially constant cross sectional area 
throughout its length. In several alternative embodiments, the cross section of the wellbore casing 300 
may be, for example, square, rectangular, elliptical, oval, circular and/or faceted. 
10106] Referring to Figs. 24a-24k, an exemplary embodiment of an apparatus 400 for radially 
expanding and plastically deforming a tubular member includes a tubular support member 402 that 
defines a longitudinal passage 402a that is threadably coupled to and received within an end of a tool 
joint adaptor 404 that defines a longitudinal passage 404a and radial passages 404b and 404c. 
[0107] The other end of the tool joint adaptor 404 receives and is threadably coupled to an end of a 
gripper upper mandrel 406 that defines a longitudinal passage 406a. external radial mounting holes, 
406b and 406c, an external annular recess 406d, an external annular recess 406e, hydraulic port 406f, 
an internal annular recess 406g, hydraulic port 406h, external radial mounting holes, 406i and 406j, and 
includes a flange 406k, and a flange 4061. Torsional locking pins, 408a and 408b, are coupled to the 
external radial mounting holes, 406b and 406c, respectively, of the gripper upper mandrel 406 and 
received within the radial passages, 404b and 404c, respectively, of the tool joint adaptor 404. 
[0108] A spring retainer sleeve 410 that includes a flange 4 10a receives and is threadably coupled 
to the gripper upper mandrel 406 between an end face of the tool joint adaptor 404 and the flange 406k 
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of the gripper upper mandrel. A bypass valve body 412 receives and is movably coupled to the grippcr 
upper mandrel 406 that defines radial passages. 412a and 4I2b, and an internal annular recess 412c 
includes a flange 41 2d. 

101091 An end of a spring cover 414 receives and is movably coupled to the spring retainer sleeve 
410 that defines an internal annular recess 414a. The other end of die spring cover 414 receives and is 
threadably coupled to an end of the bypass valve body 4 12. A spring guide 416, a spring 41 8, and a 
spring guide 420 are positioned within an annular chamber 422 defined between the spring cover 414 
and the flange 406k of the gripper upper mandrel 406. Furthermore, an end of the spring guide 416 
abuts an end face of the spring retainer sleeve 410. 

(0110] Casing gripper locking dogs, 424a and 424b, are received and pivotally mounted within d»e 
radial passages, 412a and 412b. respectively, of the bypass valve body 412. An end of each of the 
casing gripper locking dogs, 424a and 424b, engage and are received within the outer annular recess 
406d of the gripper upper mandrel 406. An end of a debris trap 426 receives and is threadably coupled 
to an end of the bypass valve body 412, and the other end of the debris trap receives and is movably 
coupled to the flange 4061 of the gripper upper mandrel 406. 

[01111 An end of a gripper body 428 receives and is threadably coupled to an end of the gripper 
upper mandrel 406 that defines a longitudinal passage 428a, radial passages, 428b and 428c radial slip 
mounting passages, 428d-428m, and radial passages. 428n and 428o, includes a flange 428p. 
[01121 Hydraulic slip pistons 432a-432j are movably mounted witii the radial slip mounting 
passages 428d-428m. respectively, for movement in the radial direction. Retainers 434a-434j are 
coupled to the exterior of the flange 428p of the gripper body 428 for limiting the outward radial 
movement of the hydraulic slip pistons 432a-432j, respectively, and springs 436a-436j are positioned 
within the radial slip mounting passages, 428d-428m, respectively, of the gripperbody between the 
hydraulic slip pistons, 432a-432j, and the retainers, 434a^34j, respectively. During operation of the 
apparatus 400, pressurization of the radial slip mounting passages, 428d^28m, displaces the hydraulic 
slip pistons, 432a-432j, respectively, radially outwardly and compresses the springs. 436a-436j, 
respectively, and during depressurization of die radial slip mounting passages, 428d-428m, springs, 
436a-436j, respectively, displace the hydraulic slip pistons, 432a-432j, inwardly. In an exemplary 
embodiment, displacement of die hydraulic slip pistons 432a-432j radially outwardly permits at least 
portions of the hydraulic slip pistons to engage and grip an outer tubular member. 
[0113] Torsional locking pins, 43 8a and 438b, are coupled to die extanal radial mounting holes, 
406i and 406j, respectively, of die gripper upper mandrel 406 and received within the radial passages, 
428b and 428c. respectively, of the gripper body 428. 

[01141 An end of a gripper body 440 receives and is tiireadably coupled to an end of the gripper 
body 428 tiiat defines a longitudinal passage 440a, radial passages, 440b and 440c. radial slip mounting 
passages, 440d-440m, and radial passages, 440n and 440o. includes a flange 440p. 
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10115] Hydraulic slip pistons 442a442j arc movably mounted with the radial slip mounting 
passages 440d-440m. respectively, for movement in the radial direction. Retainers 444a-444j are 
coupled to the exterior of the flange 440p of the gripper body 440 for limiting die outward radial 
movement of die hydraulic slip pistons 442a-442j, respectively, and springs 446a-446j are positioned 
within the radial slip mounting passages, 440d-440m, respectively, of the gripper body between the 
hydraulic slip pistons, 442a-442j. and die retainers, 444a-444j, respectively. During operation of the 
apparatus 400, pressurization of the radial slip mounting passages, 440d-440m, displaces the hydraulic 
slip pistons, 442a-442j, respectively, radially outwardly and compresses the springs, 446a-446j, 
respectively, and during depressurization of the radial slip mounting passages, 440d-440m, the springs, 
446a^46j, respectively, displace the hydraulic slip pistons, 442a-442j, radially inward. In an 
exemplary embodiment, displacement of the hydraulic slip pistons 442a442j radially outwardly 
permits at least portions of the hydraulic slip pistons to engage and grip an outer tubular member. 
[01161 Torsional locking pins, 448a and 448b, are coupled to the external radial mounting holes, 
428n and 428o, respectively, of the gripper body 428 and received within tiie radial passages, 440b and 
440c, respectively, of the grippo- body 440. 

[0117] An end of a tool joint adaptor 450 that defines a longitudinal passa^ 4S0a, radial passages, 
450b and 450c, and an inner annular recess 450d, receives and is threadably coupled to an end of the 
gripper body 440. Torsional locking pins, 452a and 452b, are coupled to the external radial mounting 
holes, 440n and 440o. respectively, of the gripper body 428 and received within the radial passages, 
450b and 450c, respectively, of the tool joint adaptor 450. 

[0118] A bypass tube 454 that defines a longitudinal passage 454a is received witiiin the 
longitudinal passages, 406a, 428a, 440a, and 450a, of die gripper upper mandrel 406, die gripper body 
428, die gripper body 440, and the tool joint adaptor 450, respectively, is coupled to the recess 406g of 
the gripper upper mandrel at one end and is coupled to die recess 450d of die tool joint adaptor at die 
other end. 

(01191 An end of a cross over adaptor 456 that defines a longitoidinal passage 456a receives and is 
threadably coupled to an end of die tool Joint adaptor 450. The other end of die cross over adaptor 456 
is received widiin and is coupled to an end of a tool joint adaptor 458 diat defines a longitudinal 
passage 458a and external radial mounting holes, 458b and 458c. 

[0120] An end of a positive casing locking body 460 that defines atapered longitudinal passage 
460a and radial passages, 460b and 460c, receives and is threadably coupled to the other end of die tool 
joint adaptor 458. Torsional locking pins, 462a and 462b, are coupled to die external radial mounting 
holes, 458b and 458c, respectively, of tiie tool joint adaptor 458 and received within the radial passages, 
460b and 460c, respectively, of the positive casing locking body 460. 

[01211 An end of a positive casing locking dog 464 mates widi, is received witiiin, and is coupled 
to the other end of the positive casing locking body 460 that includes internal flanges, 464a and 464b, 
and an external flange 464c. In an exemplary embodiment, the external flange 464c of die positive 
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casing locking dog 464 includes an ribbed external surface 464d that engages and locks onto a ribbed 
internal surface 466a of a positive casing locking collar 466. 

|0122| One caid of the positive casing locking collar 466 is threadably coupled to a casing 468 and 
the other end of the positive casing locking collar is threadably coupled to a casing 470 that defines 
radial mounting holes, 470a and 470b, at a lower end thereof. In this manner, the casings, 468 and 470, 
are also engaged by and locked onto die positive casing locking dog 464. 

(0123] The other end of the positive casing locking dog 464 mates v^^ith, is received within, and is 
coupled to an end of a positive casing locking body 472 that defines a tapered longitudinal passage 
472a and radial passages, 472b and 472c. The odier end of the positive casing locking body 472 
receives, mates widi, and is coupled to an end of a casing lock barrel adaptor 474 that defines external 
radial mounting holes, 474a and 474b, and external radial mounting holes, 474c and 474d. Torsional 
locking pins, 475a and 475b, are coupled to die external radial mounting holes, 474a and 474b, 
respectively, of the casing lock barrel adaptor 474 and received within the radial passages, 472b and 
472c, respectively, of die positive casing locking body 472. 

(01241 An end of a positive casing lock releasing mandrel 476 that defines a longitudinal passage 
476a. an external annular recess 476b, an eMemal annular recess 476c an external annular recess 476d, 
and an external annular recessed end portion 476e, is received witiiin and movably coupled to an end of 
the tool joint adaptor 458. The middle portion of die positive casing lock releasing mandrel 476 is 
received within and mates witii die internal flanges, 464a and 464b, of die positive casing locking dogs 
464. The oUier end of die positive casing lock releasmg mandrel 476 is recewed within and is movably 
coupled to die end of the casing lock barrel adaptor 474, and die external annular recessed portion 476e 
of die positive casing lock releasing mandrel is threadably coupled to and received widiin an end of a 
positive casing lock lower mandrel 478 that defines a longitudinal passage 478a, external radial 
mounting holes, 478b and 478c, and an external annular recessed end portion 478d. 
[0125] A shear pin ring 480 tiiat defines radial passages, 480a and 480b, receives and mates with 
the positive casing lock lower mandrel 478. Shear pins, 482a and 482b. are coupled to the external 
radial mounting holes, 478b and 478c, respectively, of the positive casing lock lower mandrel 478 and 
are received within the radial passages, 480a and 480b, respectively, of die shear pin ring 480. 
10126J An end of an actuator barrel 484 tiiat defines a longitudinal passage 484a, radial passages, 
484b and 484c, and radial passages, 484d and 484e, is threadably coupled to an end of die casing lock 
barrel adaptor 474. Torsional locking pins, 486a and 486b, are coupled to die external radial mounting 
holes, 474c and 474d, respectively, of die casing lock barrel adaptor and are received widiin the radial 
passages, 484b and 484c, respectively, of die actuator barrel. 

[01271 Tlie other end of die actuator barrel 484 is tinreadably coupled to an end of a barrel 
connector 486 that defines an internal annular recess 486a, external radial mounting holes, 486b and 
486c, radial passages, 486d and 486c, and external radial mounting holes, 486f and 4S6g. A sealing 
cartridge 488 is received within and coupled to tiie internal annular recess 486a of die barrel connector 
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486 for fluidicly sealing the interface between the barrel connector and the sealing cartridge. Torsional 
locking pins, 490a and 490b, are coupled to and mounted within the external radial mounting holes, 
486b and 486c, respectively, of the barrel connector 486 and received within die radial passages, 484d 
and 484e, of the actuator barrel 484. 

[01281 The other end of die barrel connector 486 is Uireadably coupled to an end of an actuator 
barrel 492 diat defines a longitudinal passage 492a, radial passages, 492b and 492c, and radial passages. 
492d and 492e. Toreional locking pins, 494a and 494b. are coupled to and mounted within the external 
radial mounting holes, 486f and 486g, respectively, of tiie barrel connector 486 and received within die 
radial passages. 492b and 492c, of the actuator barrel 492. The other end of die actuator banel 492 is 
tfireadably coupled to an end of a barrel connector 496 diat defines an internal annular recess 496a. 
external radial mounting holes. 496b and 496c, radial passages. 496d and 496e, and external radial 
mounting holes. 496f and 496g. A sealing cartridge 498 is received within and coupled to die internal 
annular recess 496a of die barrel connector 4% for fluidicly sealing die interface between die barrel 
connector and the sealing cartridge. Torsional locking pins. 500a and 500b, are coupled to and 
mounted within die external radial mounting holes, 496b and 496c, respectively, of the barrel connector 
496 and received within die radial passages, 492d and 492e. of the actuator barrel 492. 
[0129] The end of tiie barrel connector 496 is threadably coupled to an «id of an actuator barrel 
502 diat defines a longitudinal passage 502a, radial passages, 502b and S02c, and radial passages, 502d 
and 502e. Torsional tecking pins, 504a and 504b, are coupled to and mounted witiiin die external radial 
mounting holes, 496f and 496g. respectively, of die barrel connector 496 and received within die radial 
passages, 502b and 502c, of die actuator barrel 502. The other end of the actuator barrel 502 is 
du«adably coupled to an end of a barrel connector 506 diat defines an internal annular recess 506a, 
external radial mounting holes, 506b and 506c, radial passages, 506d and 506e, and external radial 
mounting holes, 506f and 506g. Torsional locking pins, 508a and 508b, are coupled to and mounted 
widiin die external radial mounting holes, 506b and 506c, respectively, of die barrel connector 506 and 
received widiin the radial passages, 502d and 502e, of the actuator barrel 502. A sealing cartridge 510 
is received within and coupled to die internal annular recess 506a of die barrel connector 506 for 
fluidicly sealing the interface between the barrel connector and the sealing cartridge. 
10130J Tlie odier end of the barrel connector 506 is threadably coupled to an end of an actuator 
barrel 512 tiiat defines a longitudinal passage 512a, radial passages, 512b and 5l2c, and radial passages, 
5 12d and 5 1 2e. Torsional locking pins. 5 14a and 5 14b, are coupled to and mounted witiiin die external 
radial mounting holes, 506f and 506g. respectively, of die barrel connector 506 and received widiin die 
radial passages, 512b and 512c, ofdie actuator barrel 512. The odier end of die actuator barrel 512 is 
threadably coupled to an end of a lower stop 516 that defines an internal annular recess 516a, external 
radial mounting holes. 516b and 516c, and an internal annular recess 5l6d diat includes one or more 
circumferentially spaced apart locking teSth 516e at one end and one or more circumfisrentially spaced 
apart locking teedi 516f at the odier end. A sealing cartridge 518 is received widiin and coupled to die 
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internal annular recess 5 16a of the barrel connector 516 for fluidicly sealing the interface between the 
barrel connector and the sealing cartridge. Torsional locking pins. 520a and 520b, are coupled to and 
mounted within the externa! radial mounting holes, 516b and 516c, respectively, of the barrel connector 
516 and received within the radial passages, 512d and 512e, of the actuator barrel 512. 
10131] A connector tube 522 ftat defines a longitudinal passage 522a is received within and 
sealingly and movably engages the interior surface of the sealing cartridge 488 mounted within the 
annular recess 486a of the barrel connector 486. In this manner, during longitudinal displacement of 
the connector tube 522 relative to the barrel connector 486, a fluidic seal is maintained between the 
exterior surface of the connector tube and the interior surface of the barrel connector. An end of the 
connector tube 522 is received within and is threadably coupled to an end of dart/ball guide 524 that 
defines a tapered passage 524a at the other end. 

10132] The other end of the connector tube 522 is received within and threadably coupled to an 
end of a piston 526 that defines a longitudinal passage 526a and radial passages, 526b and 526c, that 
includes a flange 526d at one end A sealing cartridge 528 is mounted onto and sealingly coupled to the 
exterior of the piston 526 proximate the flange 526d. The sealing cartridge 528 also mates with and 
sealingly engages the interior surface of the actuator barrel 492. In this manner, during longitudinal 
displacement of the piston 526 relative to the actuator barrel 492, a fluidic seal is maintained between 
the exterior surface of the piston and the interior surface of the actuator barrel. 

[0133] The other end of the piston 526 receives and is threadably coupled to an end of a connector 
tube 529 that defines a longitudinal passage 528a. The connector tube 529 is received within and 
sealingly and movably engages the interior surface of the sealing cartridge 498 mounted within the 
annular recess 496a of the barrel connector 496. In this manner, during longitudinal displacement of 
the connector tube 529 relative to the barrel connector 496, a fluidic seal is maintained between the 
exterior surface of the connector tube and the interior surface of the barrel connector. 
10134] The other end of the connector tube 529 is received within and threadably coupled to an 
end of a piston 530 that defines a longitudinal passage 530a and radial passages, 530b and 530c, that 
includes a flange 530d at one end. A sealing cartridge 532 is mounted onto and sealingly coupled to the 
exterior of the piston 530 proximate the flange 530d. The sealing cartridge 532 also mates with and 
sealingly engages the interior surface of the actuator barrel 502. In this manner, during longitudinal 
displacement of the piston 530 relative to the actuator barrel 502, a fluidic seal is maintained between 
the exterior surface of the piston and the interior surface of the actuator barrel. 
[0135] The other end of the piston 530 receives and is threadably coupled toan end of a connector 
tube 534 that defines a longitudinal passage 534a. The connector tube 534 is received within and 
sealingly and movably engages the interior surface of the sealing cartridge 510 mounted within the 
annular recess 506a of the barrel connector 506. In this manner, during longitudinal displacement of 
the connector tube 534 relative to the banrel connector 506, a fluidic seal is maintained between the 
exterior surface of the connector tube and the interior surface of the barrel connector. 
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101361 The other end of the connector tube 534 is received within and threadably coupled to an 
end of a piston 536 that defines a longitudinal passage 536a, radial passages, 536b and 536c. and 
external radial mounting holes. 536d and 536e, that includes a flange 536f at one end. A sealing 
cartridge 538 is mounted onto and sealingly coupled to the exterior of the piston 536 proximate the 
flange 536d. The sealing cartridge 538 also mates with and sealingly engages the interior surface of the 
actuator barrel 512. In this manner, during longitudinal displacement of the piston 536 relative to the 
actuator banel 5 1 2, a fluidic seal is maintained between the exterior surface of the piston and the 
interior surface of the actuator barrel. 

(01371 The other end of the piston 536 is received within and threadably coupled to an end of a 
lock nut 540 that defines radial passages, 540a and 540b, and includes one or more circumfcrentially 
spaced apart locking teeth S40c at the other end for engaging the circumferentially spaced apart locking 
teeth 516e of the lower stop 516. 

101381 A threaded bushing 542 is received within and threadably coupled to the circumferentially 
spaced apart locking teeth 540c of the lock nut 540. An end of a connector tube 544 that defines a 
longitudinal passage 544a is received wfthm and is threadably coupled to the threaded bushing 542. A 
scaling sleeve 546 is received within and is threadably coupled to adjacent ends of the piston 536 and 
the connector tube 544 for fluidicly sealing the interface betwreen the end of the piston and the end of 
the connector tube. Torsional locking pins, 548a and 548b, are mounted whhin and coupled to the 
external radial mounting hoks, 536d and 536e, respectively, of the piston 536 that are received within 
the radial passages, 540a and 540b, of the stop nut 540. 

(01391 The connector tube 544 is received within and sealingly and movably engages the interior 
surface of the sealing cartridge 5 1 8 mounted within the annular recess 5 1 6a of the barrel connector 5 16. 
In this manner, during longitudinal displacement of the connector tube 544 relative to the barrel 
connector 5 1 6, a fluidic seal is maintained between the exterior surface of the connector tube and the 
interior surface of the barrel connector. • 

[01401 The other end of the connector tube 544 is received within and is threadably coupled to a 
threaded bushing 550. The threaded bushing 550 is received wiUiin and threadably coupled to a lock 
nut 552 that defines radial passages, 552a and 552b, and includes one or more circumferentially spaced 
apart locking teeth 552c at one end for engaging the circumferentially spaced apart locking teeth 5 1 6f 
of the lower stop 516. The other end of the lock nut 552 receives and is threadably coupled to an end of 
tool joint adaptor 554 that defines a longitudinal passage 554a, external radial mounting holes, 554b 
and 554c. Torsional locking pins, 556a and 556b, are mounted within and coupled to the external radial 
mounting holes, 554b and 554c. respectively, of the tool joint adaptor 554 that are received within the 
radial passages, 552a and 552b, of the stop nut 552. A sealing sleeve 558 is received within and is 
threadably coupled to adjacent «>ds of the connector tube 544 and the tool joint adaptor 554 for 
fluidicly sealing die interface between the end of the connector tube and the end of the tool joint 
adaptor. 
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[0141] The other end of the tool joint adaptor 554 is received within and threadably coupled to an 
end of a tool Joint adaptor 560 that defines a longitudinal passage 560a. A torsion plate 562 is received 
within and threadably coupled to the other end of the tool joint adaptor 560 tliat defines a longitudinal 
passage 562a and includes one or more circumferentially spaced apart locking teeth 562b at one end. 
An end of an upper bushing 564 is also received within and threadably coupled to the other end of the 
tool joint adaptor 560 proximate the torsion plate 562 that receives and is threadably coupled to an end 
of a cup mandrel 566 that defines a longitudinal passage 566a and includes a plurality of 
circumferentially spaced apart locking teeth 566b at one end for engaging the circumferentially spaced 
apart locking teeth 562b of the torsion plate 562. The end of the cup mandrel 566 is further positioned 
proximate an end face of the torsion plate 562. 

[01421 A thimble 568 is mounted on and is threadably coupled to the cup mandrel 566 proximate 
an end face of the upper bushing 564. An inner thimble 570 is mounted on and is threadably coupled to 
the cup mandrel 566 proximate an end of the thimble 568, and one end of the inner thimble is received 
within and mates with ±e end of the thimble. A resilient packer cup 572 is mounted on and sealingly 
engages the cup mandrel 566 proximate an end of the inner thimble 570, and one end of the packer cup 
is received within and mates with the end of the inner thimble. A packer cup backup ring 574 is 
mounted on the inner thimble 570 proximate an end face of the thimble 568, and an end of the packer 
cup backup ring 574 receives and mates with the packer cup 572. A spacer 576 is mounted on and 
threadably engages the cup mandrel 566 proximate an end face of the packer cup 572. 
[0143] A thimble 578 is mounted on and is threadably coupled to the cup mandrel 566 proximate 
an end of the spacer 576. An inner thimble 580 is mounted on and is threadably coupled to the cup 
mandrel 566 proximate an end of the thimble 578, and one end of the inner thimble is received within 
and mates with the end of the thimble. A resilient packer cup 582 is mounted on and sealingly engages 
the cup mandrel 566 proximate an end of the inner thimble 580, and one end of the packer cup is 
received within and mates with the end of the inner thimble. A packer cup backup ring 584 is mounted ' 
on die inner thimble 580 proximate an end face of the thimble 578, and an end of tlie packer cup backup 
ring 584 receives and mates with the packer cup 582. An adjustable spacer 586 is mounted on and 
threadably engages the cup mandrel 566 proximate an end face of the packer cup 582. 
[0144] An end of a cone mandrel 588 that defines a longitudinal passage 588a, an external lock 
ring groove 588b, an external lock ring groove 588c, an external lock ring groove 588d, an external 
lock ring groove 588e, radial passages, 588f and 588g, and locking dog grooves 588h receives and is 
threadably coupled to an end of the cup mandrel 566. A shear pin bushing 590 that defines external 
radial mounting holes, 590a and 590b, at one end and an annular recess 590c at another end and 
includes circumferentially spaced apart locking teeth 590d at the other end is mounted on and is 
movably coupled to the cone mandrel 588. Torsional shear pins, 592a and 592b, are mounted within 
and coupled to the external radial mounting holes, 590a and 590b, respectively, of the shear pin bushmg 
590 and received within the radial passages, 470a and 470b, respectively, of the end of the casing 470. 
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In this manner, torque loads may be transmitted between the casing 470 and the shear pin bushing 590. 
A resilient lock ring 594 is i^ined in the external lock ring groove 588b of the cone mandrel and 
leceived within the internal annular recess 590c at the end of the shear pin bushing 590. 
10145) Referring to Figs. 24j, 25a, and 25b, an upper cone retainer 596 receives, mates with, and is 
coupled to the end of the shear pin bushing 590 that includes an internal Hange 596a and an internal 
upper pivot point flange 596b. An end of an upper cam 598 includes a tubular base 598a that mates 
with, receives, and is movably coupled to the cone mandrel 588. The tubular base 598a of the upper 
cam 598 further includes an external flange 598b that is received within and mates widi the upper cone 
retainer 596 proximate the internal flange 596a of the upper cone retainer and a plurality of 
circumferentially spaced apart locking teeth 598c that engage the circumferentially spaced apart locking 
teeth 590d of die end of the shear pin bushing 590. In this manner, the upper cam 598 is retained within 
the upper cone retainer 596 and torque loads may be transmitted between the upper cam and the shear 
pin bushing 590. 

[01461 Referring to Figs. 25b and 25c. the upper cam 598 fiiiAer includes a plurality of 
circumferentially spaced apart cam arms 598d that extend from the tubular base 598a in the longitudinal 
direction that mate with, receive, and are movably coupled to the cone mandrel 588. Each cam ann 
598d includes an inner surface 598da that is an arcuate cylindrical segment, a first outer surface 598db 
that is an arcuate cylindrical segment, a second outer surface 598dc that is an arcuate conical segment, 
and a third outer surface 598dd that is an arcuate cylindrical segment. In an exemplary embodiment, 
each of the cam arms 598d are identical. 

101471 Referring to Figs. 24j, 25a, and 25d, a plurality of ciicumferentialy spaced apart upper cone 
segments 600 are interieaved among the cam arms 598d of the upper cam 598. In an exemplary 
embodiment, each upper cone segment 600 includes a first outer surface 600a that defines a hinge 
groove 600b, a second outer surface 600c. a diird outer surface 600d, a fourth outer surface 600e, a first 
inner surface 600f, a second inner surface 600g, a third inner surface 600h, and a fourth inner surface 
600i. In an exemplary embodiment, die first outer surface 600a, the second outer surface 600c, the 
fourth outer surface 600e, the first inner surface 600f, die second inner surface 600g, and the fourth 
inner surface 600i are arcuate cylindrical segments. In an exemplary embodiment, die third outer 
surface 600d is an arcuate spherical segment. In an exemplary embodiment, the third inner surface 
600h is an arcuate conical segment. In an exemplary embodiment, each of the upper cone segments 
600 are identical. In an exemplary embodiment, the hinge grooves 600b of the upper cone segments 
600 receive and mate with die pivot point 596b of the upper cone retainer 596. In diis manner, the 
upper cone segments 600 are pivotally coupled to the upper cone retainer 596. 
(01481 Referring to Figs. 24j, 25a. and 25e, a plurality of circumferentially spaced apart lower 
cone segments 602 overiap with and are interleaved among the upper cone segments 600. In an 
exemplary embodiment, each lower cone segment 602 includes a first outer surface 602a that defines a 
hinge groove 6a2b, a second outer surfece 602c, a thin! outer suifece 602d. a fourth outer surface 602e. 
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a first inner surface 602f, a second inner surface 602g, a third inner surface 602h, and a fourth inner 
surfece 602i. In an exemplary embodiment, the first outer surface 602a, the second outer surface 602c, 
the fourth outer surfece 602e, the first inner surfece 602f, the second inner surface 602g, and the fourth 
inner surface 602i are arcuate cylindrical segments. In an exemplary embodiment, the third outer 
surface 602d is an arcuate spherical segment. In an exemplary embodiment, the tJiird inner surface 
602h is an arcuate conical segment In an exemplary embodiment, each of the lower cone segments 
602 are identical. 

(01491 Referring to Figs. 24j, 25a, 25b, and 25f, a plurality of circumferentially spaced apart cam 
arms 604a that extend in the longitudinal direction from a tubular base 604b of a lower cam 604 overlap 
and are interleaved among the circumferentially spaced apart cam arms 598d of the upper cam 598 and 
mate with, receive, and are movably coupled to the cone mandrel 588. The tubular base 604b of the 
lower cam 604 mates with, receives, and is movably coupled to the cone mandrel 588 and includes an 
external flange 604c and a plurality of circumferentially spaced apart locking teeth 604d. Each cam 
ann 604a includes an inner surfece 604aa that is an arcuate cylindrical segment, a first outer surface 
604ab that is an arcuate cylindrical segment, a second outer surface 604ac that is an arcuate conical 
segment, and a third outer surface 604ad that is an arcuate cyUndrical segment In an exemplary 
embodiment, each of the cam arms 604a are identical. 

10150] An end of a lower cone retainer 606 includes an inner pivot point flange 606a that mates 
with and is received within the hinge grooves 602b of die lower cone segments 602. In this manner, the 
lower cone segments 602 are pivotally coupled to the lower cone retainer 606. The lower cone retainer 
606 further includes an inner flange 606b that mates with and retains the external flange 604c of the 
lower cam 604. In this manner, the lower cam 604 is retained within the lower cone retainer 606. 
[0151] The other end of the lower cone retMuer 606 receives and is threadably coupled to an end 
of a release housing 608 that defines a radial passage 608a at another end and includes a plurality of 
circumferentially spaced apart locking teeth 608b at the end of the release housing for engaging the 
circumferentially spaced apart locking teeth 604d of the lower cam 604. In this manner, torque loads 
may be transmitted between the release housing 608 and the lower cam 604. An end of a lower 
mandrel 610 that defines a longitudinal passage 610a, an external radial mounting hole 610b, and radial 
passages 610c is received within, mates with, and is movably coupled to the other end of the release 
housing 608. A torsion locking pin 612 is mounted within and coupled to the external radial mounting 
hole 610b of the lower mandrel 610 and received within the radial passage 608a of the release housing 
608. hi this manner, longitudinal and torque loads may be transmitted between the release housing 608 
and the lower mandrel 610. 

[01521 An end of a locking dog retainer sleeve 614 that defines an inner annular recess 614a at one 
end and includes a plurality of circumferentially spaced apart locking teeth 614b at one end for 
engaging the locking teeth 604d of the lower cam 604 is received within and Areadably coupled to an 
end of the lower mandrel 610. The locking dog retainer sleeve 614 is also positioned between and 
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movably coupled to the release housing 608 and the cone mandrel 588. Locking dogs 616 are received 
within the inner annular recess 614a of the locking dog retainer sleeve 614 that releasably engage the 
locking dog grooves 588h provided in the exterior surface of die cone mandrel 588. In this manner, tlie 
locking dogs 616 releasably limit the longitudinal displacement of the lower cone segments 602. lower 
cam 604, and flic lower cone retainer 606 relative to the cone mandrel 588. 

[0153] A locking ring retainer 618 is received within and is threadably coupled to an end of tlie 
lower mandrel 610 that defines an inner annular recess 61 8a for retaining a resilient locking ring 620 
within the lock ring groove 588d of the cone mandrel 588. The locking ring retainer 61 8 further mates 
with and is movably coupled to the cone mandrel 588. An end of an emergency release sleeve 622 that 
defines radial passages 622a, an outer annular recess 622b, and a lon^tudinal passage 622c is received 
within and is threadably coupled to an end of the lower mandrel 610. The emergency release sleeve 
622 is also received witfim. mates widi, and slidably and sealingly engages an end of tfie cone mandrel 
588. 

[0154J An end of a pressure balance piston 624 is received within, mates with, and slidably and 
sealingly engages the end of the lower mandrel 610 and receives, mates with, and is threadably coupled 
to an end of the cone mandrel 588. The otiier end of the pressure balance piston 624 receives, mates 
witfi, and slidably and sealmgly engages the emergency release sleeve 622. 
10155] An end of a bypass valve operating probe 626 that defines a longitadinal passage 626a is 
received within and is threadably coupled to another end of the lower mandrel 6 10. An end of an 
expansion cone mandrel 628 that defines radial passages 628a receives and is threadably coupled to the 
other end of the lower mandrel 610. A sealing sleeve expansion cone 630 is slidably coupled to the 
other end of tiie expansion cone mandrel 628 that includes an outer upered expansion surface 630a. A 
guide 632 is releasably coupled to another end of the expansion cone mandrel 628 by a retaining collet 
634. 

• [0156] An end of an expandable sealing sleeve 636 receives and is mounted on die sealing sleeve 
expansion cone 630 and die guide 632. The other end of die expandable sealing sleeve 636 receives 
and is flireadably coupled to an end of a bypass valve body 638 that defines radial passages, 638a and 
638b. An elastomeric coating 640 is coupled to the exterior of at least a portion of die expandable 
sealing sleeve 636. An end of a probe guide 642 that defines an inner annular recess 642a is received 
within and is threadably coupled to an end of the bypass valve body 638 and receives and mates writh an 
end of the bypass valve operating probe 626. 

(01571 A bypass valve 6*4 diat defines a longitudinal passage 644a and radial passages, 644b and 
644c and includes a coUet locking member 644d at one end for releasably engaging an end of die 
bypass valve operating probe 626 is received whhin, mates wifli, and slidably and sealingly engages die 
bypass valve body 638. An end of a lower mandrel 646 diat defines a longitudinal passage 646a 
receives and is threadably coupled to an end of die bypass valve body 638. 
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(01581 An end of a dart guide sleeve 648 that defines a longitudinal passage 64Sa is received 
within and is coupled to an end of the bypass valve body 638 and the other end of the dart guide sleeve 
648 is received within and is coupled with the lower mandrel 646. An end of a differential piston 650 
that includes an inner flange 650a at another end receives and is coupled to an end of the lower mandrel 
646 by one or more shear pins 652. An end of a float valve assembly 654 including a float valve 654a, 
a valve guard 654b, and a guide nose 654c receives and is threadably coupled to an end of the lower 
mandrel 646. A plurality of circumferentially spaced apart locking dogs 656 are pivotally coupled to 
the inner flange 650a of the differential piston 650 and are further supported by an end of the float valve 
assembly 654. 

101591 As illustrated in Figs. 24a-24k, in an exemplary embodiment, during operation of the 
apparatus 400, the apparatus is initially positioned within a preexisting stnicture 700 such as, for 
example, a wellbore that traverses a subterranean fonnation. In several alternative embodiments, the 
wellbore 700 may have any inclination from vertical to horizontal. Furthermore, in several alteniative 
embodiments, the wellbore 700 may also include one or more preexisting wellbore casings, or other 
well construction elements, coupled to the wellbore. During the positioning of the apparatus 400 within 
the wellbore 700, the casings, 468 and 470, are supported by the positive casing locking dog 464 and 
the torsional shear pins, 592a and 592b. In this manner, axial and torque loads may be transmitted 
between the casings, 468 and 470, and the tubular suppwt member 402. 
101601 In an exemplary embodiment, as illustrated in Fig. 25h, prior to the assembly of the 
apparatus 400, the fon:e of the spring 41 8 applies a sufficient downward tongitudinal fon* to position 
the ends of the casing gripper locking dogs. 424a and 424b, between the outer annular recesses. 406d 
and 406e. of the gripper upper mandrel 406 thereby placing the bypass valve body 412 in a neutral 
position. In an exemplary embodiment, when the apparatus 400 is assembled by inserting the apparatus 
into the casing 468, the ends of the casing gripper locking dogs, 424a and 424b, impact the upper end of 
the casing 468 and are thereby displaced, along with the bypass valve body 412, upwardly relative to 
the gripper upper mandrel 406 until the ends of the casing gripper locking dogs pivot radially inwardly 
mto engagement with the outer annular recess 406d of the gripper upper mandrel. In this manner, the 
bypass valve body 412 is positioned in an inactive position, as illustrated in Fig. 24a, that fluidicly 
decouples the casing gripper hydraulic ports, 406f and 406h. The upward displacement of die bypass 
valve body 412 relative to the gripper upper mandrel 406 further compresses the spring 418. The 
bypass valve body 4 1 2 is tfien maintained in the inactive position due to Uje placement of the casing 
gripper locking dogs, 424a and 424b, within the casing 468 thereby preventing the ends of the casing 
gripper locking dogs from pivoting radially outwanl out of engagement with the outer annular recess 
406d. 

[01611 RefeiTing to Figs. 26a-26k. when the apparatus 400 is positioned at a desired predetermined 
position within the wellbore 700, a fluidfc material 702 is injected into the apparatus through the 
passages 402a. 404a, 406a, 454a, 450a, 456a. 458a, 476a. 478a. 484a, 522a, 529a, 534a, 544a. 554a, 
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566a, 588a, 622c, 610a. 626a, 644a, and 646a and out of the apparatus through the float valve 654a. In 
this manner the proper operation of the passages 402a, 404a, 406a, 454a, 450a. 456a, 458a, 476a, 478a, 
484a, 522a, 529a. 534a, 544a. 554a, 566a, 588a, 622c, 610a, 626a, 644a, and 646a and the float valve 
654a may be tested. A dart 704 is then injected into the apparatus with the fluidic material 702 through 
the passages 402a. 404a. 406a. 454a, 450a. 456a. 458a, 476a, 478a, 484a, 522a. 529a, 534a. 544a. 554a, 
566a, 588a, 622c, 610a, 626a, and 644a until the dart is positioned and seated in the passage 646a of the 
lower mandiel 646. As a result of the positioning of the dart 704 in the passage 646a of the lower 
mandrel 646, the passage of the lower mandrel is thereby closed. 

|0162| The fluidic material 702 is then injected into the apparatus thereby increasing the operating 
pressure v^ithin the passages 402a, 404a, 406a. 454a, 4S0a, 456a. 458a, 476a, 478a. 484a, 522a. 529a. 
534a. 544a, 554a, 566a, 588a, 622c, 610a, 626a, and 644a. Furthermore, the continued injection of the 
fluidic material 702 into the apparatus 400 also causes tfie fluidic material 702 to pass through the radial 
passages. 526b and 526c, 530b and 530c. and 536b and 536c, of the piston 526, 530. and 536, 
respectively, into an annular pressure chamber 706 defined between the actuator barrel 492 and the 
connector tube 529, an annular pressure chamber 708 defined between the actuator barrel 502 and the 
connector tube 534, and an araiular pressure chamber 710 defined between the actuator barrel 512 and 
the connector tube 544. 

10163] The pressurization of the annular pressure chambers, 706, 708, and 710 then cause the 
pistons 526, 530, and 536 to be displaced upwardly relative to the casing 470. As a result, the 
connector tube 529. the connector tube 534. the connector tube 544. the threaded bushing 550. the lock 
nut 552, the tooljoint adaptor 554. the sealing sleeve 558. the tool joint adaptor 560, the torsion plate 
562, the upper bushing 564, the cup mandrel 566. the thimble 568, the inner tiiimble 570. the packer 
cup'572. the backup ring 574, the spacer 576, the thimble 578, the inner thimble 580, the packer cup 
582, the backup ring 584, the spacer 586, and the cone mandrel 588 are displaced upwardly relative to 
tf,e casing 470, the shear pin bushing 590, the locking ring 594, the upper cone retainer 596, the upper 
cam 598, and the upper cone segments 600. 

[0164] As a result, as illustrated in Figs. 26j, 27a, and 27b, the shear pin bushing 590, the locking 
ring 594, the upper cone retainer 596, the upper cam 598, and the upper cone segments 600 are 
displaced downwardly relative to the cone mandrel 588, the lower cone segments 602, and the lower 
cam 604 thereby driving the upper cone segments 600 onto and up the cam arms 604a of the lower cam 
604, and driving the lower cone segments 602 onto and up the cam aims 598d of the upper cam 598. 
During the outward radial displacement of the upper and lower cone segments, 600 and 602. the upper 
and cJne segments translate towards one another in the longitudinal direction and also pivot about the 
pivot points, 596b and 606a. of the upper and lower cone retainers, 596 and 606, respectively. 
10165] As a result, a segmented expansion cone is formed that includes a substantiaUy continuous 
outer arcuate spherical surface provided by the axially aligned and interieaved upper and lower 
expansion cone segments, 600 and 602. Furthermore, the resilient locking rmg 594 is relocated from 
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the lock ring groove 588b to the lock ring groove 588c thereby releasably locking the positions of the 
shear pin bushing 590, the locking ring 594, the upper cone retainer 596. the upper cam 598, and the 
upper cone segments 600 relative to the cone mandrel 588. 

10166] RefeiTing to Figs. 28a to 28j, the continued injection of the fluidic material 702 into the 
apparatus 400 continues to pressurize annular pressure chambers, 706. 708, and 710. As a result, an 
upv^ard axial force is applied to the shear pm bushing 590 that causes the torsional shear pins. 592a and 
592b, to be sheared thereby decoupling the wellbore casing 470 from the shear pin bushing 590 and 
permitting the pistons 526. 530. and 536 to be further displaced upwardly relative to the casing 470. 
The further upward displacement of the pistons 526, 530, and 536 in turn displaces the cone mandrel 
588, the upper cam 598, the upper cone segments 600, the lower cone segments 602, and the lower cam 
604 upwardly relative to the casing 470. As a result, the segmented expansion cone provided by the 
interleaved and axially aligned upper and lower cone segments, 600 and 602, radially expands and 
plastically deforms a portion of the casing 470. 

[0167] Referring to Figs. 29a-29m. during the continued injection of the fluidic material 702. the 
segmented expansion cone provided by the interleaved and axially aligned upper and lower cone 
segments, 600 and 602, will continue to be displaced upwardly relative to the casing 470 thereby 
continuing to radially expand and plastically deform the casing until the locking dogs 656 engage and 
push on the lower end of the casing 470. When the locking dogs 656 engage and push on the lower end 
of the casing 470. the locking dogs 656, the float vaKe assembly 654. the differential piston 650. the 
dart guide sleeve 648. the lower mandrel 646, the bypass valve 644, the elastomeric coating 640. the 
bypass valve body 638, the expandable sealing sleeve 636, the retaining collet 634, the guide 632, the 
sealing sleeve expansion cone 630. the expansion cone mandrel 628, the bypass valve operating probe 
626, the pressure balance piston 624, the emergency release sleeve 622, the resilient locking ring 620, 
the locking ring retainer 618, the locking dogs 616, the locking dog retainer sleeve 614, the torsion 
locking pin 612, the lower mandrel 610, the release housing 608, the lower cone retainer 606. the lower 
cam 6M. and the lower cone segments 602 are displaced downwardly in the longitudinal direction 
relative to the cone mandrel 588. As a result. tl,e upper cam 598 and the upper cone segments 600 are 
moved out of axial alignment with the lower cone segments 602 and the lower cam 604 thereby 
collapsing the segmented expansion cone. Furthermore, the locking ring 620 is moved from the lock 
ring groove 588d to the lock ring groove 588e thereby releasably fixmg the new position of the lower 
cone segments 602 and the lower cam 604. 

[01681 In particular, as illustrated in Fig. 30a. when a downward tensile longitudinal force is 
initially applied to the lower mandrel 610 relative to cone mandrel 588. the lower mandrel, the locking 
dog r^iner sleeve 614. and the locking ring retainer 6 1 8 are displaced downwardly relative to the cone 
mandrel 588 when the applied tensile force is suflRcientto release the locking ring 620 from 
engagement with the lock ring groove 588d. As illustrated in Fig. 30b. if the applied tensile foree is 
sufficient to release the locking ring 620 from engagement with the lock ring groove 588d. the lower 
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mandrel 61 0, the locking dog retainer sleeve 614, and the locking ring retainer 618 are displaced 
downwardly relative to the cone mandrel 588 thereby displacingthe annular recess 614a of the locking 
dog retainer sleeve downwardly relative to the locking dogs 616. As a result, the locking dogs 616 are 
released from engagement with the locking dog grooves 588h of the cone mandrel 588 thereby 
permitting the lower cone segments 602. the lower cam 604, and the lower cone retainer 606 to be 
displaced downwardly relative to the cone mandrel 588. 

10169) As illustrated in Fig. 30c, further downward displacement of the lower mandrel 610 dien 
causes the torsion locking pin 612 to engage and displace the release housing 608 downwardly relative 
to the cone mandrel 588 thereby displacing the locking dogs 616, the lower cone retainer 606, the lower 
cam 604, and the lower cam segments 602 downwardly relative to the cone mandrel. As a result, the 
lower cone segments 602 and the lower cam 604 are displaced downwardly out of axial alignment with 
the upper cam 598 and the upper cam segments 600 thereby collapsing the segmented expansion cone. 
Furthermore, the downward displacement of the locking dog retainer sleeve 614 also displaced the 
locking ring retainer 61 8 and the locking ring 620 downwardly relative to the cone mandrel 588 thereby 
relocating the locking ring from the lock ring groove 588d to the lock ring groove 588e. In this manner, 
the now position of the lower cone segments 602 and the lower cam 604 are thereby releasably fixed 
relative to the cam mandrel 588 by die locking ring ffiO. 

[01701 The operations of Figs. 30a-30c may be reversed, and the segmented expansion cone may 
again be expanded, by applying a upvwird compressive force to the lower mandrel 610. If the 
compressive force is sufficient, the locking ring 620 will be released from engagement with the lock 
ring groove 588e, thereby permitting the lower mandrel 610 and the locking dog retainer 614 to be 
displaced upwardly relative to the cone mandrel 588. As a result, the locking dog retainer 614 will 
engage and displace the locking dogs 616, the lower cam 604, the lower cone segments 602, the lower 
cone retainer 606, and the release housing 608 upwardly relative to the cone mandrel 588 thereby 
bringing the upper cam 598 and the upper cone segments 600 back into axial alignment witii die lower 
cone segments 602 and the lower cam 604. As a result, the segmented expansion cone is once again 
expanded. Once the segmented cone has been fully expanded, the locking dogs 616 will once again be 
positioned in alignment with the locking dog grooves 588h of die cone mandrel 588 and will thereby 
once again engage die locking dog grooves. The continued upward displacement of the lower mandrel 
610 relative to cone mandrel 588 will thereby also upwardly displace tiie locking dog retainer 614 
upwardly relative to the cone mandrel thereby once again capturing and restraining die locking dogs 
616 widiin the annular recess 614a of the locking dog retainer. As aresult. tiie new expansion position 
of the lower cone segments 602 and tiie lower cam 604 relative to die cone mandrel 588 will be 
releasably locked by die locking dogs 616. Furdiermore, the lockmg ring 620 will also be relocated 
from engagement witfi die teck ring groove 588e to engagement widi die lock ring groove 588d to 
thweby releasably lock fte expanded segmented cone in the expanded position. 
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(0171] Referring to Figs. 3 la-31n, the continued injection of the fluidic material 702 into the 
apparatus 400 continues to pressurize the piston chambers 706, 708, and 710 thereby further displacing 
the pistons upwardly 526, 530, and 536 upwardly relative to the support member 402. Because the 
engagement of the locking dogs 656 with the lower end of tlie casing 470 prevents float valve 654 firom 
entering the casing, the continued upward displacement of the pistons 526, 530, and 536 relative to die 
support member 402 causes the bypass valve operating probe 626 to be displaced upwardly relative to 
the support member thereby disengaging the bypass valve operating probe from the probe guide 642, 
and also causes the sealing sleeve expansion cone 630 to be displaced upwardly relative to the 
expandable sealing sleeve 636 thereby radially expanding and plastically deforming the sealing sleeve 
636 and the elastomeric coating 640 into sealing engagement with the interior surfece of the lower end 
of the casing 470. As a result, the lower end of the casing 470 is fluidicly sealed by the combination of 
the sealing engagement of the sealing sleeve 636 and elastomeric coating 640 with the interior surface 
of the lower end of the casing and the positioning the dart 704 within the passage 646a of the lower 
mandrel 646. 

[01721 Continued mjection of die fluidic material 702 into the af^aratus 400 continues to 
pressurize the piston chambers 706, 708, and 710 until the pistons 536, 530 and 536 are displaced 
upwardly relative to tiie casing 470 to their maximum upward position relative to the support member 
402. As a result, the dart ball guide 524 impacts the positive casing lock mandrel 478 with sufficient 
force to shear the shear pins, 428a and 428b, thereby decoupling the positive casing lock mandrel 478 
from the casing lock barrel adaptor 474. The positive casing lock mandrel 478 is then displaced 
upwardly relative to the support member 402 which in turn displaces the positive casing lock releasing 
mandrel 476 upwardly relative to the positive casing locking dogs 464. As a result, the internal flanges, 
464a and 464b, of the positive casing locking dogs are relocated into engagement with the annular 
recesses^ 476c and 476d, respectively, of the positive casing lock releasing mandrel 476. The positive 
casing lock casing collar 466 is thereby released from engagement with the positive casing locking dogs 
464 thereby releasing the casings 468 and 470 from engagement with the support member 402. As a 
result, the positions of the casings, 468 and 470, are no longer fixed relative to tlie support member 402. 
[0173] Referring to Figs. 32a-'32k, the injection of the fluidic material 702 is stopped and the 
support member 402 is then lowered into the wellbore 700 until the float vahfe assembly 654 impacts 
the bottom of the wellbore. The support member 402 is then further lowered into the wellbore 700, 
with the float valve assembly 654 resting on the bottom of the wellbore, until the bypass valve 
operating probe 626 impacts and displaces the bypass valve 644 downwardly relative to the bypass 
valve body 638 to fluidicly couple the passages, 638a and 644b, and the passages, 638b and 644c, and 
until sufficient upward compressive force has been applied to the lower mandrel 610 to re-expand the 
segmented expansion cone provided by the cone segments, 600 and 602. In an exemplary 
embodiment, the collet locking member 644d of the bypass valve 644 vnW also engage an end of the 
bypass valve operating probe 626. 
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[0174] In an exemplary embodiment, the support member 402 is lowered downwardly into the 
wellbore 700 such that sufficient upward compressive force is applied to the lower mandrel 610 to 
release the locking ring 620 from engagement with the lock ring groove 588e, thereby permitting the 
lower mandrel 61 0 and the locking dog retainer 61 4 to be displaced upwardly relative to the cone 
mandrel 588. As a result, the locking dog retainer 614 will engage and displace tlie locking dogs 616, 
the lower cam 604, the lower cone segments 602, the lower cone retainer 606. and the release housing 
608 upwanlly relative to the cone mandrel 588 thereby bringing the upper cam 598 and the upper cone 
segments 600 back into axial aligmnem with the lower cone segments 602 and the lower cam 604. As a 
result, the segmented expansion cone is once again expanded. Once the segmented cone has been fully 
expanded, the locking dogs 616 wUl once again be positioned in alignment with the locking dog 
grooves 588h of the cone mandrel 588 and will thereby once again engage the locking dog grooves. 
The continued upward displacement of the lower mandrel 610 relative to cone mandrel 588 will thereby 
also upwardly displace the locking dog retainer 614 upwardly relative to the cone mandrel thereby once 
again capturing and restraining the locking dogs 616 within the annular recess 614a of the locking dog 
retainer. As a result, the new expansion position of the lower cone segments 602 and the lower cam 
604 relative to the cone mandrel 588 will be releasably locked by the locking dogs 616. Furthermore, 
the locking ring 620 will also be relocated from engagement with the lock ring groove 588e to 
engagement with the lock ring groove 588d to thereby releasably lock the expanded segmented cone in 
the expanded position. 

101751 A hardenable fluidic sealing material 712 may then be injected into the apparatus 400 
through the passages 402a, 404a, 406a, 454a, 450a, 456a, 458a, 476a, 478a. 522a. 526a, 529a, 530a, 
534a, 536a, 544a, 554a, 566a, 588a, 622a, 610a, 626a, 638a, 638b, 644b, and 644c, and out of tlie 
apparatus through the circumferential gaps defined between the circumferemiaily spaced apart locking 
dogs 656 into the annulus between the casings 468 and 470 and the wellbore 700. In an exemplary 
embodiment, the hardenable fluidic sealing material 7 12 is a cement suitable for well construction. The 
hardenable fluidic sealing material 712 may then be allowed to cure before or after the further radial 
expansion and plastic deformation of die casings 468 and/or 470. 

101761 Referring to Figs. 33a-33p. after completing the injection of the fluidic material 712, the 
support member 402 is then lifted upwardly thereby displacing the bypass valve operating probe 626 
and the bypass valve 644 upwardly to fluidicly decouple the passages, 638a and 644b and 638b and 
644c, until the collet locking member 644d of the bypass valve is decoupled from die bypass valve 
opeirting piobe. The support member 402 is then fiirther lifted upwardly until the segmented 
expansion cone, provided by the interleaved and axially aligned cone segments. 600 and 602, impacts 
the transition between the expanded and unexpanded sections of the casing 470. A fluidic material 714 
is then injected into the apparatus 400 through the passages 402a, 404a, 406a, 454a, 450a, 456a, 458a, 
476a. 478a. 484a, 524a, 522a, 526a. 529a. 530a, S34a. 536a, 544a, 554a. 566a, 588a, 622c, 610a. and 
626a thereby pressurizing the interior portion of the casing 470 below the packer cups. 572 and 582. In 
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particular, the packer cups. 572 and 582, engage the interior surface of the casings 46S and/or 470 and 
thereby provide a dynamic movable fluidic seal. As a result, the pressure differential across the packer 
cups, 572 and 582, causes an upward tensile force that pulls the segmented expansion cone provided by 
the axially aligned and interleaved cone segments, 600 and 602. to be pulled upwardly out of the 
casings 468 and/or 407 by the packer cups thereby radially expanding and plastically deforming the 
casings. Furthermore, the lack of a fluid tight seal between the cone segments. 572 and 582, and the 
casings 468 and/or 470 permits the fluidic material 714 to lubricate the interface between the cone 
segments and the casings during the radial expansion and plastic deformations of the casings by the 
cone segments. In an exemplary embodiment, during the radial expansion and plastic deformation of 
the wellbore casings 468 and/or 470. the support member 402 is lifted upwardly out of the wellboie 
700. In several alternative embodiments, the casings 468 and/or 470 are radially expanded and 
plastically deformed into engagement with at least a portion of the interior surface of the wellbore 700. 
[01771 Referring to Figs. 34a-341. in an exemplary embodiment, a preexisting wellbore casing 716 
is coupled to. or otherwise support by or within, the wellbore 700. In an exemplary embodiment, 
during the radial expansion and plastic deformation of tlie portion of the casing 468 and/or 470 that 
overlaps with the preexisting casing 716. during the continued injection of the fluidic material 714, the 
bypass valve body 412 is shifted downwardly relative to the gripper upper mandrel 406 thereby 
fluidicly coupling the casing gripper hydraulic ports, 406f and 406h. As a result, the interior passages. 
428a and 440a, of the gripper bodies. 428 and 440. are pressurized thereby displacing the hydraulic slip 
pistons, 432a-432j and 442a-442j, radially outward into engagement with the interior surface of the 
preexij^ng wellbore casing 716. After the hydraulic slip pistons, 432a-432j and 442a-142j. engage the 
preexisting wellbore casing 716. the continued injection of the fluidic material 714 causes the 
segmented expansion cone including the axially aligned and interleaved cone segments, 600 and 602. to 
be pulled through the overlapping portions of the casings 468 and/or 470 and the preexisting wellbore 
casing by the upward displacement of the pistons, 526, 530, and 536. relative to the preexisting 
wellbore casing. In this manner, the overlapping portions of the casings 468 and/or 470 and the 
preexisting wellbore casing 716 are simultaneously radially expanded and plastically deformed by the 
upward displacement of the segmented expansion cone mcluding the axially aligned and interleaved 
cone segments. 600 and 602. In several alternative embodiments, the hydraulic slip pistons. 432a-432j 
and 44i-442j. are displaced radially outward into engagement with the interior surface of the casings 
468 and/or 470 and/or the preexistuig wellbore casing 716. 

101781 Inanex6mplaryembodiment.thebypassvalvebody412 is shifted downwardly relative to 
the gripper upper mandrel 406 by lowering the casing gripper locking dogs. 424a and 424b. using the 
support member 402 to a position below the unexpanded portions of the casings 468 and/or 470 into the 
radially expanded and pUistically deformed portions of the casings. The ends of the casing gripper 
locking dogs. 424a and 424b. may then pivot outwardly out of engagement with the outer annular 
recess 406d of the gripper upper mandrel 406 and then are displaced downwardly relative to the gripper 
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upper mandrel, along with the bypass valve body 412, due to the downward longitudinal force provided 
by the compressed spring 418. As a result, the bypass valve body 412 is placed in the neutral position 
illustrated in Fig. 25h. The casing gripper locking dogs, 424a and 424b, are then displaced upwardly 
relative to the casing gripper upper mandrel 406 using the support member 402 tliereby impacting the 
casing gripper locking dogs with the interior diameter of the unexpanded portion of the casings 468 
and/or 470. As a result, die casing gripper locking dogs, 424a and 424b, are displaced downwardly, 
along with the bypass valve body 41 2. relative to the casing gripper upper mandrel 406 until the ends of 
the casing gripper locking dogs pivot radially inwardly into engagement with the outer annular recess 
406e of the casing gripper upper mandrel thereby positioning the bypass valve body in an active 
position, as illustrated in Fig. 34a, in which the casing gripper hydraulic ports. 406f and 406h, are 
fluidicly coupled. 

[0179] In an alternative embodiment, the bypass valve body 412 is shifted downwardly relative to 
the gripper upper mandrel 406 by raising the casing gripper locking dogs, 424a and 424b, to a position 
above the casing 468 using the support member 402 thereby permitting the ends of the casing gripper 
locking dogs to pivot radially outward out of engagement with the outer annular recess 406d of the 
gripper upper mandrel 406. The ends of the casing gripper locking dogs. 424a and 424b, are then 
displaced downwardly relative to the gripper upper mandrel, along with die bypass valve body 412, due 
to die downward longitudinal force provided by the compressed spring 41 8. into engagement with the 
outer annular lecess 406c of the casing gripper upper mandrel thereby positioning the bypass valve 
body in an active position, as illustiated in Fig. 34a, in which die casing gripper hydraulic ports, 406f 
and 406h, are fluidicly coupled. 

[01801 In an exemplary embodiment, the process of pulling die segmented expansion cone 
provided by pulling the interieaved and axially aligned cone segments, 600 and 602. upwardly through 
the overiapping portions of die casings 468 and/or 470 and die preexisting wellbore casing 716 is 
repeated by repeatedly stroking the pistons, 526, 530. and 536, upwardly by repeatedly a) injecting die 
fluidic material 714 to pressurize the apparattis 400 diereby displacing the segmented expansion cone 
upwardly, b) depressurizing die apparatus by halting die injection of Uie fluidic material, and dien c) 
lifting the elements of die apparatus upwardly using die support member 402 in order to properly 
position the pistons for another upward strdce. 

[0181) Referring to Figs. 35a-351, in an exemplary embodiment, during die operation of die 
apparatus 400, die segmented expansion cone provided by the interleaved and a.xially aligned cone 
segments, 600 and 602, may be collapsed diereby moving die cone segments out of axial alignment by 
injecting a ball plug 71 8 into die apparatus using die injected fluidic material 714 dirough the passages 
402a, 404a, 406a, 454a, 450a, 456a, 458a, 476a, 484a, 522a, 529a, 534a, 544a, 554a, 566a, and 588a 
into sealing engagement widi die end of die emergency releasing sleeve 622. The continued injection 
of ti« fluidic material 714 following die sealing engagement of the ball plug 718 with the end of die 
emergency releasing sleeve 622 will apply a downward longitudinal tensile force to the lower mandrel 
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610. As a result, as illustrated and described above with reference to Fig. 30a, when the downward 
tensile longitudinal force is initially applied to the lower mandrel 610 relative to cone mandrel 588, the 
lower mandrel, the locking dog retainer sleeve 614, and the locking ring retainer 61 8 are displaced 
downwardly relative to the cone mandrel 588 when the applied tensile force is sufficient to release the 
locking ring 620 from engagement with the lock ring groove 588d. As illustrated in Fig. 30b. if the 
applied downward tensile longitudinal force is sufficient to release the locking ring 620 from 
engagement with the lock ring groove 588d, the lower mandrel 610, the locking dog retainer sleeve 
614, and the locking ring retainer 61 8 are displaced downwardly relative to the cone mandrel 588 
thereby displacing the annular recess 614a of the locking dog retainer sleeve downwardly relative to the 
locking dogs 616. As a result, the locking dogs 616 are released from engagement with the locking dog 
grooves 588h of the cone mandrel 588 thereby permitting the lower cone segments 602, the lower cam 
604, and the lower cone retainer 606 to be displaced dovmwardly relative to the cone mandrel 588. 
(0182] As illustrated m Fig. 30c, fiirther downward displacement of the lower mandrel 610 then 
causes the torsion locking pin 612 to engage and displace the release housing 608 downwardly relative 
to the cone mandrel 588 thereby displacing the locking dogs 616. the lower cone retainer 606, the lower 
cam 604, and the tower cam segments 602 downwardly relative to the cone mandrel. As a result, the 
lovrer cone segments 602 and the tower cam 604 are displaced downwardly out of axial alignment with 
the upper cam 598 and the upper cam segments 600 thereby collapsing the segmented expansion cone. 
Furthermore, the downwaid displacement of the locking dog retainer sleeve 614 also displaced the 
locking ring retainer 618 and the locking ring 620 downwardly relative to the cone mandrel 588 thereby 
relocating the locking ring from die lock ring groove 588d to the lock ring groove 588e. In this manner, 
djc now position of the lower cone segments 602 and the lower cam 604 are thereby releasably fixed 
relative to the cam mandrel 588 by die locking ring 620. 

(01831 Referring now to Fig. 36a. an exemplary embodiment of the operation of die pressure 
balance piston 624 during an exemplary embodimem of the operation of the apparatus 400 will now be 
described. In particular, after the dart 704 is positioned and seated in the passage 646a of the lower 
mandrel 646, die operating pressuie widiin die passage 622c will Increase. Asa result, die operating 
pressure witiiin the passages 622a will increase tiiereby increasing the operating pressures within die 
passages, 588f and 588g, of die cone mandrel 588, and witiiin an annulus 720 defined between the cone 
mandrel 588 and lower mandrel 610. The operating pressure widiin die annulus 720 acts upon an end 
face of the pressuie balance piston 624 thereby applying a downward longitudinal force to die cone 
mandrel 588. As a result, die cone mandrel 588 and the locking dog retainer sleeve 614 could 
inadvertently be displaced away from each oflier in opposite directions during die pressurization of die 
interior passages of die apparatus 400 caused by die placement of die dart 704 in die passage 646a of 
the lower mandrel 646 dieieby potentially collapsing die segmented expansion cone including die 
interleaved and axially aligned cone segments, 600 and 602. Thus, the pressure balance piston 624, in 
an exemplary embodiment, neutralizes the potential effects of the pressurization of the interior passages 
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of the apparatus 400 caused by the placement of the dart 704 in the passage 646a of the lower mandrel 
646. 

I0184J Referring now to Fig. 36b, an exemplary embodiment of die operation of the pressure 
balance piston 624 during another exemplary embodiment of the operation of the apparatus 400 will 
now be described. In particular, during the placement of the ball 718 within the passage 622c of the 
releasing sleeve 622, the interior passages of the apparatus 400 upstream from the ball are pressurized. 
However, since the ball 7 1 8 blocks the passage 622c. the passage 622a is not pressurized. As a result, 
the pressure balance piston 624 does not apply a downward longitudinal force to the cone mandrel 588. 
As a result, the pressure balance piston 624 does not interfere with the collapse of the segmented 
expansion cone including the interieaved and axially aligned cone segments. 600 and 602. caused by 
the placement of the ball 718 within the mouth of die passage 622c of the release sleeve 622. 
101851 An apparatus for radially expanding and plastically defoiming an expandable tubular 
member has been described that includes a float shoe adapted to mate with an end of die expandable 
tubular member, an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 
expanded to a larger outside dimension for radial expansion of die expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to die adjustable expansion mandrel 
adapted to controUably displace die adjusuble expansion mandrel relative to die expandable tubular 
member, a locking device coupled to die actuator adapted to controllably engage die expandable tubular 
member, and a support member coupled to die locking device. 

[0186] A method for radially expanding and plastically deforming an expandable tubular member 
within a borehole has been described tiiat includes positioning an adjustable expansion mandrel witiiin 
the expandable tubular member, supporting the expandable tubular member and die adjustable 
expansion mandrel within the borehole, lowering die adjustable expansion mandrel out of die 
expandable tubular member, increasing die outside dimension of die adjustable expansion mandrel, and 
displacing the adjustable expansion mandrel upwardly relative to die expandable tubular member n 
times to radially expand and plastically deform n portions of die expandable tubular member. 
(01871 A method for forming a mono diameter wellbore casing has been described that includes 
positioning an adjustable expansion mandrel widiin a first expandable tubular member, supportingdie 
first expandable tubular member and die adjustable expansion mandrel widiin a borehole, lowering the 
adjustable expansion mandrel out of die first expandable tubular member, increasing die outside 
dimension of die adjustable expansion mandrel, displacing die adjustable expansion mandrel upwardly 
relative to die fnst expandable tubular member m times to radially expand and plastically deform m 
portions of die first expandable tubular member widiin die borehole, positioning die adjustable 
expansion mandrel witiiin a second expandable tubular member, supporting die second expandable 
tubular member and die adjustable expansion mandrel witiun die borehole in overlapping relation to tiie 
first expandable tubular member, lowering die adjustable expansion mandrel out of die second 
expandable tubular member, increasingdie outside dimension of die adjustable expansion mandrel, and 
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displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically deform n portions of *e second expandable tubular 
member within the borehole. 

10188] An apparatus for radially expanding and plastically deforming an expandable tubular 
member has been described that includes a float shoe adapted to mate with an end of tlie expandable 
tubular member, an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 
expanded to a larger outside dimension for radial expansion of the expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to the adjustable e^ansion mandrel 
adapted to controllably displace the adjustable expansion mandrel relative to the expandable tubular 
member, a locking device coupled to the actuator adapted to controllably engage the expandable tubular 
member, a support member coupled to die locking device, and a sealing member for sealingly engaging 
the expandable tubular member adapted to define a pressure chamber above the adjustable expansion 
mandrel during radial expansion of the expandable tubular member. 

[01891 A method for radially expmding and plastically deforming an expandable tubular member 
widiin a borehole has been described that includes positioning an adjustable expansion mandrel widiin 
the expandable tubular member, supporting the expandable tubular member and the adjustable 
expansiwi mandrel within the borehole, lowering the adjustable expansion mandrel out of the 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, 
displacing the adjustable expansion mandrel upwardly relative to the expandable tubular member n 
times to radially expand and plastically deform n portions of the expandable tubular member within the 
borehole, and pressurizing an interior region of the expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the expandable tubular 
member within the borehole. 

10190] A method for forming a mono diameter wellbore casing has been described that includes 
positioning an adjustable expansion mandrel within a first expandable tubular member, supporting the 
first expandable tubular member and the adjustable expansion mandrel within a borehole, lowering the 
adjustable expansion mandrel out of die first expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly 
relative to the first expandable tubular member m times to radially C3q)and and plastically deform m 
portions of the first expandable tubular member within Ae borehole, pressurizing an intericMr region of 
die first expandable tubular member above the adjustable expansion mandrel during the radial 
expansion and plastic deformation of the first expandable tubular member within the borehole, 
positioning the adjustable expansion mandrel widiin a second expandable tubular member, supporting 
the seccMid expandable tubular member and die adjustable expansion mandrel within the borehole in 
overlapping relation to the first expandable tubular member, lowering die adjustable expansion mandrel 
out of the second expandable tubular member, increasing die outside dimension of die adjustable 
e3q)ansion mandrel, displacing the adjustable expansion mandrel upwardly relative to die second 
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expandable tubular member n times to radially expand and plastically deform n portions of the second 
expandable tubular member within the borehole, and pressurizing an interior region of the second 
expandable tubular member above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the second expandable tubular member within the borehole. 
10191) An apparatus for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described that includes a float shoe adapted to mate with an end of the expandable tubular 
member, a drilling member coupled to the float shoe adapted to drill the borehole, an adjustable 
expansion mandrel coupled to the float shoe adapted to be controllably expanded to a larger outside 
dimension for radial expansion of the expandable tubular member or collapsed to a smaller outside 
dimension, an actuator coupled to the adjustable expansion mandrel adapted to controllably displace the 
adjustable expansion mandrel relative to the expandable tubular member, a locking device coupled to 
the actuator adapted to controllabbr engage the expandable tubular member, and a support member 
coupled to the locking device. 

10192] A method for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described that includes positioning an adjustable expansion mandrel within the expandable tubular 
member, coupling a drilling member to an end of the expandable tubular member, drilling the borehole 
using the drilling member, positioning the adjustable expansion mandrel and the expandable tubular 
member witiiin the drilled borehole, lowering the adjustable expansion mandrel out of the expandable 
tubular member, increasing the outside dimension of the adjustable expansion mandrel, and displacing 
the adjustable expansion mandrel upwardly relative to the expandable tubular member n times to 
radially expand and plastically deform n portions of the expandable tubular member within the drilled 
borehole. 

[0193] A method for forming a mono diameter wellbore casing within a borehole has been 
described that includes positioning an adjustable expansion mandrel within a first expandable tubular 
member, coupling a drilling member to an end of the first expandable tubular member, drilling a first 
section of the borehole using the drilling member, supporting the first expandable tubular member and 
the adjustable expansion mandrel within the drilled first section of the borehole, lowering the adjustable 
expansion mandrel out of the first expandable tubular member, increasing the outside dimension of the 
adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to the 
first expandable tubular member m tunes to radially e>q>and and plastically deform m portions of the 
first expandable tubular member within the drilled first section of the borehole, positioning the 
adjustable expansion mandrel within a second expandable tubular member, coupling the drilling 
member to an end of the second expandable tubular member, drilling a second section of the borehole 
using the drilling member, supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping relation to the first expandable tubular member 
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within the second drilled section of the borehole, lowering the adjustable expansion mandrel out of the 
second expandable tubular member, increasing the outside dimension of the adjustable expansion 
mandrel, and displacing the adjustable expansion mandrel upwardly relative to the second expandable 
tubular member n times to radially expand and plastically deform n portions of the second expandable 
tubular member witliin the drilled second section of the borehole. 

(01941 An apparatus for drilling a borehole within a subterranean foimation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described that includes a float shoe adapted to mate whh an end of the expandable tubular 
member, a drilhng member coupled to the float shoe adapted to drill the borehole, an adjustable 
expansion mandrel coupled to the float shoe adapted to be controllably expanded to a larger outside 
dhnension for radial expansion of die expandable tubular member or collapsed to a smaller outside 
dimension, an actuator coupled to the adjustable expansion mandrel adapted to controllably displace the 
adjustable expansion mandrel relative to the expandable tubular member, a loddng device coupled to 
the actuator adapted to contiollably engage the expandable tubular member, a support member coupled 
to the locking device, and a sealing member for sealing engaging the expandable tubular member 
adapted to define a pressure chamber above the adjustable expansion mandrel during the radial 
expansion of the expandable tubular member. 

I0195J A method for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described that includes positioning an adjustable expansion mandrel within the expandable tubular 
member, coupling a drilling member to an end of the expandable tubular member, drilling the borehole 
using the drilling member, positioning the adjustable expansion mandrel and the expandable tubular 
member within the drilled borehole, lowering the adjustable expansion mandrel out of the expandable 
tubular member, increasing the outside dimension of the adjustable expansion mandrel, displacing the 
adjustable expansion mandrel upwardly relative to the expandable tubuUir member n times to radially 
expand and plastically deform n portions of the expandable tubular member within the drilled borehole, 
and pressuring an interior portion of the expandable tubularmember above the adjustable expansion 
mandrel during the radial expansion and plastic deformation of the expandable tubular member within 
the drilled borehole. 

101961 A method for forming a mono diameter wellbore casing within a borehole has been 
described that includes positioning an adjustable expansion mandrel within a first expandable tubular 
member, coupling a drilling member to an end of the first expandable tubular member, drilling a first 
section of the borehole usmg the drilling member, supporting the first expandable tubular member and 
the adjustable expansion mandrel within the drilled first section of the borehole, lowering the adjustable 
expansion mandrel out of the first expandable tubular member, increasuig the outside dimension of the 
adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to the 
first expandable tubular member ro times to radially expand and plastically deform m portions of the 
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fiist expandable tubular member within the drilled first section of the borehole, pressuring an interior 
portion of the first expandable tubular member above the adjustable expansion mandrel during the 
radial expansion and plastic deforaiation of the first expandable tubular member within the first drilled 
section of the borehole, positioning the adjustable expansion mandrel within a second expandable 
tubular member, coupling the drilling member to an end of the second expandable tubular member, 
drilling a second section of the borehole using the drilling member, supporting the second expandable 
tubular member and the adjustable expansion mandrel within the borehole in overlapping relation to the 
first expandable tubular member within the second drilled section of the borehole, lowering the 
adjustable expansion mandrel out of the second expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly 
relative to the second expandable tubular member n times to radially expand and plastically deform n 
portions of the second expandable tubular member within the drilled second section of die borehole, 
and pressuring an interior portion of the second expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the second expandable 
tubular member within the drUled second section of the borehole. 

10197] An apparatus for radially expanding and plastically defonning an expandable tubular 
member has been described that includes a float shoe adapted to mate with an end of die expandable 
tubular member, a first adjustable expansion mandrel coupled to the float shoe adapted to be 
controllably expanded to a first larger outside dimension for radial expansion of the expandable tubular 
member or collapsed to afirst smaller outside dimension, a second adjustable expansion mandrel 
coupled to the first adjustable expansion mandrel adapted to be controllably expanded to a second 
larger outside dimension for radial expansion of the expandable tubular member or collapsed to a 
second smaller outside dimension, an actuator coupled to the first and second adjustable expansion 
mandrels adapted to contmllably displace the first and second adjustable expansion mandreU relative to 
the expandable tubular member, a locking device coupled to die actuator adapted to controllably engage 
the expandable tubular member, and a support member coupled to the locking device. The first larger 
outside dimension of the first adjustable expansion mandrel is larger dian die second larger outside 
dimension of die second adjustable expansion mandrel. 

101981 A mediod for radially expanding and plastically deforming an expandable tubular member 
within a borehole has been described tiiat includes positioning first and second adjustable expansion 
mandrels witiiin die expandable tubular member, supporting die expandable tubular member and die 
fffirtand second adjustable expansion mandrels within tiie borehole, lowering the first adjustable 
expansion mandrel out of die expandable tubular member, increasing die outside dimension of die first 
adjustable expansion mandrel, displacing ti.e first adjustable expansion mandrel upwardly relative to 
the expandable tubular member to radially expand and plastically deform a lower portion of the 
expandable tubular member, displacing the first adjustable expansion mandrel and die second 
adjustable expansion mandrel downwardly relative to die expandable tubular member, decreasing die 
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outside dimension of the first adjustable expansion mandrel and increasing the outside dimension of the 
second adjustable expansion mandrel, and displacing the second adjustable expansion mandrel 
upwardly relative to the expandable tubular member to radially expand and plastically dcfom portions 
of the expandable tubular member above the lower portion of the expandable tubular member. The 
outside dimension of the first adjustable expansion mandrel is greater than the outside dimension of the 
second adjustable expansion mandrel. 

(01991 A method for forming a mono diameter wellbore casing has been described that includes 
positioning first and second adjustable expansion mandreb within a first expandable tubular member, 
supporting the first expandable tubular member and the first and second adjustable expansion mandrels 
within a borehole, lowering the first adjustable expansion mandrel out of the first expandable tubular 
member, increasing the outside dimension of the first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the first expandable tubular member to radially 
expand and plastically deform a lower portion of the first expandable tubular member, displacing the 
first adjustable expansion mandrel and the second adjustable expansion mandrel downwardly relative to 
the first expandable tubular member, decreasing the outside dimension of the fust adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable expansion mandrel, displacing 
the second adjustable expansion mandrel upwardly relative to the first expandable mbular member to 
radially expand and plastically deform portions of the first expandable tubular member above the lower 
portion of the expandable tubular member, positionmg first and second adjustable expansion mandrels 
within a second expandable tubular member, supporting the first expandable tubular member and the 
first and second adjustable expansion mandrels witfiin the borehole in overlapping relation to the first 
expandable tubular member, lowering the first adjustable expansion mandrel out of the second 
expandable tubular member, increasing the outside dimension of the first adjustable expansion mandrel, 
displacing tlie first adjustable expansion mandrel upwardly relative to the second expandable tubular 
member to radially expand and plastically deform a lower portion of the second expandable tubular 
member, displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 
downwardly relative to the second expandable tubular member, decreasing the outside dimension of the 
first adjustable expansion mandrel and increasing the outside dimension of the second adjustable 
expansion mandrel, and displacing the second adjustable expansion mandrel upwardly relative to the 
second expandable tubular member to radially expand and plastically deform portions of the second 
expandable tubular member above the lower portion of the second expandable tubular member. The 
outside dimension of the first adjustable expansion mandrel is greater tium the outside dunension of the 
second adjustable e}q)ansion mandrel. 

102001 An apparatus for radially expanding and plastically deforming an expandable tubular 
nwniber has been described that includes a float shoe adapted to mate with an end of the expandable 
tubular member, a first adjustable expansion mandrel coupled to the float shoe adapted to be 
controllably expanded to a fust larger outside dimension for radial expansion of the expandable tubular 
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member or collapsed to a first smaller outside dimension, a second adjustable expansion mandrel 
coupled to the first adjustable expansion mandrel adapted to be controllably expanded to a second 
larger outside dimension for radial expansion of the expandable tubular member or collapsed to a 
second smaller outside dimension, an actuator coupled to the first and second adjustable expansion 
mandrels adapted to controllably displace the first and second adjustable expansion mandrels relative to 
the expandable tubular member, a locking device coupled to tlie actuator adapted to controllably engage 
the expandable tubular member, a support member coupled to the locking device, and a sealing member 
for sealingly engaging the expandable tubular adapted to define a pressure chamber above the first and 
second adjustable expansion mandrels during the radial expansion of the expandable nibular member. 
The first larger outside dimension of the first adjustable expansion mandrel is larger tfian the second 
larger outside dimension of the second adjustable expansion mandrel. 

[02011 A method for radially expanding and plastically deforming an expandable tubular member 
within a borehole has been described that includes positioning first and second adjustable expansion 
mandrels within the expandable tubular member, supporting the expandable tabular member and the 
first and second adjustable expansion mandrels within the bordiole, lowering the first adjustable 
expansion mandrel out of the expandable tubular member, increasing the outside dimension of the first 
adjustable expansion mandrel, displacing the first adjustable expansion mandrel upwardly relative to 
the expandable tubular member to radially expand and plastically deform a lower portion of the 
expandable tubular member, pressurizing an interior region of the expandable tubular member above 
the first adjustable expansion mandrel during the radial expansion of the lower portion of the 
expandable tubular member by the first adjustable expansion mandrel, displacing the first adjustable 
ejqjansion mandrel and the second adjustable expansion mandrel downwardly relative to the 
expandable tubular member, decreasing the outside dimension of the fu-st adjustable expansion mandrel 
and increasing the outside dimension of the second adjustable expansion mandrel, displacing the second 
adjustable expansion mandrel upwardly relative to die expandable tabular member to radially expand ■ 
and plastically deform portions of the expandable tabular member above the lower portion of the 
expandable tabular member, and pressurizing an interior region of the ^pandable tubular member 
above the second adjustable expansion mandrel during the radial expansion of the pwtions of the 
expandable tubular member above the lower portion of the expandable tabular member by the second 
adjustable expansion mandrel. The outside dimension of the first adjustable expansion mandrel is 
greater than the outside dimension of the second adjustable expansion mandrel. 
102021 A mediod for fonning a mono diameter wellbore casing has been described that includes 
positioning first and second adjustable expansion mandrels within a first expandable tubular member, 
supporting the first expandable tubular member and the first and second adjustable expansion mandrels 
within a borehole, lowering the first adjustable expansion mandrel out of the first expandable tabular 
member, increasing the outside dimensioii of the first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the first expandable tabular member to radially 
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expand and plastically defoim a lower portion of the first expandable tubular member, pressurizing an 
interior region of the first expandable tubular member above the first adjustable expansion mandrel 
during the radial expansion of the lower portion of the first expandable tubular member by tlie first 
adjustable expansion mandrel, displacing the first adjustable expansion mandrel and the second 
adjustable expansion mandrel downwardly relative to die first expandable tubular member, decreasing 
the outside dimension of the first adjustable expansion mandrel and increasing the outside dimension of 
the second adjustable expansion mandrel, displacing die second adjustable expansion mandrel upwardly 
relative to the first expandable tubular member to radially expand and plastically deform portions of the 
first expandable tubular member above flie lower portion of Ae ncpaodable tubular member, 
pressurizing an interior region of flie first expandable tubular member above the second adjustable 
expansion mandrd during the radial expansira of the portions of tiie first expandable tubular member 
above die lower portion of the first expandable tubular member by the second adjustable expansion 
mandrel, positioning first and second adjustable expansion mandrels wifliin a second expandable 
tubular member, supporting the first expandable nibular member and the first and second adjustoble 
expansion mandrels within the braehole in overlsq)ping relation to the first expandable tubular member, 
lowering the first adjustable expansion mandrel out of the second expandable tubular member, 
increasing the outside dimension of the fu-st adjustable «ipansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the second expandable tubular member to radially 
expand and plastically defoim a lower portion of the second expandable mbular member, pressurizing 
an interior region of the second expandable tubular member above the first adjustable expansion 
mandrel during the radial expansion of the lower portion of the second expandable tubular member by 
the first adjustable expansion mandrel, displacing die first adjustable expansion mandrel and the second 
adjustable expansion mandrel downwardly relative to the second expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the outside 
dimension of the second adjustable expansion mandrel, displacing the second adjustable expansion 
mandrel upwardly relative to the second expandable tubular member to radially expand and plastically 
deform portions of the second expandable tubular member above die lower portion of die second 
expandable tubular member, and pressurizing an interior region of the second expandable tubular 
member above the second adjustable expansion mandrel during the radial expansion of die portions of 
the second expandable tubular member above die lower portion of the second expandable tubular 
member by the second adjustable expansion mandrel. The outside dimension of the first adjustable 
expansion mandrel is greatw tiian the outside dimension of the second adjustable expansion mandrel. 
(02031 An apparatus for radially expanding and plastically deforming an expandable tubular 
member has been described that includes a support member, a locking device coupled to the support 
member and releasably coupled to the expandable tubular member, an adjustable expansion mandrel 
adapted to be controllably expanded to a larger outside dimension for radial expansion and plasUc 
deformation of the expandable tubular member or collapsed to a smaller outside dimension, and an 
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actuator coupled to the locking member and the adjustable expansion mandrel adapted to displace the 
adjustable expansion mandrel upwardly through the expandable tubular member to radially expand and 
plastically deform a portion of die expandable tubular member. In an exemplary embodiment, the 
apparatus further includes a gripping assembly coupled to the support member and the actuator for 
controllably gripping at least one of the expandable tubular member or another tubular member. In an 
exemplary embodiment, the apparatus further includes one or more cup seals coupled to the support 
member for sealingly engaging the expandable tubular member above the adjustable expansion 
mandrel . In an exemplary embodiment, the apparatus further includes an expansion mandrel coupled to 
the adjustable expansion mandrel, and a float collar assembly coupled to the adjustable expansion 
mandrel that includes a float valve assembly and a sealing sleeve coupled to the float valve assembly 
adapted to be radially expanded and plastically deformed by the expansion mandrel. 
102041 A method for radially expanding and plastically deforming an expandable tubular member 
within a borehole has also been described that includes supporting the expandable tubular member, an 
hydraulic actuator, and an adjustable expansion mandrel within the borehole, increasing the size of the 
adjustable expansion mandrel, and displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular member using the hydraulic actuator to radially expand and plastically deform a 
portion of the expandable tubular member. In an exemplaiy embodiment, the method further includes 
reducing the size of the adjustable expansion mandrel after the portion of the expandable tubular 
member has been radially expanded and plastically deformed. In an exemplary embodiment, the 
method further includes fluidicly sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the adjustable expansion mandrel. In an 
exemplary embodiment, the method further includes permitting the position of the expandable tubular 
member to float relative to the position of the hydraulic actuator after fluidicly sealing the radially 
expanded and plastically deformed end of the expandable tubular member. In an exemplary 
- embodiment, the method further includes injecting a hardenable fluidic sealing material into an annulus 
between the expandable tubular member and a preexisting sUucture after permitting the position of the 
expandable tubular member to float relative to the position of the hydraulic actuator. In an exemplary 
embodiment, the mediod further includes increasing the size of the adjustable expansion mandrel after 
permitting the position of the expandable tubular member to float relative to the position of the 
hydraulic actuator. In an exemplary embodiment, the method fi«ther includes displacing the adjustable 
expansion cone upwardly relative to the expandable tubular member to radially expand and plastically 

deform another portion of the expandable tubular member. In an exemplary embodiment, the method 
further includes if the end of the other portion of the expandable tubular member overlaps with a 
preexisting structure, then not permitting the position of the expandable tubular member to float relative 
to the position of the hydraulic actuator, and displacing the adjustable expansion cone upwardly relative 
to the expandable tubular member using the hydraulic actuator to radially expand and plastically 
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deform the end of the other portion of the expandable tubular member that overlaps with the preexisting 
structure. 

102051 A method for forming a mono diameter wellbore casing within a borehole that includes a 
preexisting wellbore casing has been described that includes supporting the expandable tubular 
member. L hydraulic actuator, and an adjustable expansion mandrel within the borehole, increasing the 
size of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly 
relative to the expandable tubular member using the hydraulic actuator to radially expand and 
plastically deform a portion of the expandable tubular member, and displacing the adjustable expansion 
mandrel upwardly relative to the expandable tubular member to radiaUy expand and plastically deform 
the remaining portion of the expandable tubular member and a portion of the preexisting wellbore 
casing that overlaps with an end of the remaining portion of the expandable tubular member. In an 
exemplary embodiment the method fiirther inchides reducing the size of the adjustable expansion 
mandrel after the portion of the expandable tubular member has been radially expanded and plastically 
deformed. In an exemplary embodiment, the method further includes fluidicly sealing the radially 
expanded and plastically deformed end of the expandable tubularmemberafter reducing the size of the 
adjustable expansion mandrel. In an exemplary embodiment, the method further includes permitting 
the position of the expandable tubular member to float relative to the position of the hydraulic actuator 
after fluidicly sealing the radially expanded and plastically deformed end of the expandable tubular 
member. In an exemplary embodiment, the method further includes injecting a hardenable fluidic 
sealing material into an annulus between the expandable tubular member and the borehole after 
permitting the position of the expandable tubular member to float relative to the position of the 
hydraulic actuator. In an exemplary embodiment, the method further includes increasing the size of the 
adjustable expansion mandrel after permitting the position of the expandable tubular member to float 
relative to the position of the hydraulic actuator. In an exemplary embodiment, the method further 
includes displacing Ae adjustable expansion cone upwardly relative to the expandable tubular member 
to mdially expand and plastically deform the remaining portion of the expandable tubular member. In 
an exemplary embodiment, the method fiirther includes not permitting the position of the expandable 
tubular member to float relative to die position of the hydraulic actuator, and displacing the adjustable 
expansion cone upwardly relative to dre expandable tubular member using the hydmulic actuator to 

radially expand and plastically defora. the end of the remainmg portion of the expandable tubular 
member that overlaps with the preexisting wellbore casing after not permitting the position of the 
expandable tubular member to float relative to the position of the hydraulic actuator. 
IO2061 It is undenrtood that variations may be made in die foregoing without departing firom the 
scope of the invention. For example, the teachings of the present illustrative embodiments may be used 
to provide a wellbore casing, a pipeline, or a structural support. Furthermore. Ae elements and 
teachings of the various illustrative embodiments may be combined in whole or in part in some or all of 
the illustrative embodiments. In addition, the expansion surfaces of the upper and lower cone 
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segments. 600 and 602, may include any form of inclined surface or combination of inclined surfaces 
such as, for example, conical, spherical, elliptical, and/or parabolic that may or may not be faceted. 
Finally, one or more of the steps of the methods of operation of the exemplary embodiments may be 
omitted and/or performed in another order. 

[0207J Although illustrative embodiments of the invention have been shown and described, a wide 
range of modification, changes and substitution is contemplated in the foregoing disclosure. In some 
instances, some features of the present invention may be employed witiiout a corresponding use of the 
other features. Accordingly, it is appropriate that the appended claims be constnied broadly and in a 
manner consistent with the scope of the invention. 
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1 . An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controUably 

expanded to a largpr outside dimension for radial expansion of the expandable 

tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable eaqwnsion mandrel relative to the expmdablc tubular 

member; 

a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member, and 
a support member coupled to the locking device. 

2. A method for radially expanding and plastically deforming an expandable tubular member 

within a borehole, comprising: 

positionmg an adjustable expansion mandrel within the expandable tubular member, 
supporting the expandable tubular member and the adjustable expansion mandrel within the 
borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically deform n portions of the expandable 

tubular member. 

3. A method for forming a mono diameter wellbore caang, comprising: 

positioning an adjustable expansion mandrel within a first expandable tubular member, 
supporting the first expandable tubular member and the adjustable expansion mandrel within a 
borehole; 

lowering the adjustable expansion mandrel out of the first expandable tubular member, 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 

member m times to radially expand and plastically deform m portions of the first 

«(pandable tubular memSer within the borehole; 
positioning the adjustable expansion mandrel within a second expandable tubular member. 
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supporting the second expandable tubular member and the adjustable expansion mandrel within 

the borehole in overlapping relation to the first expandable tubular member, 
lowering the adjustable expansion mandrel out of the second expandable ttibular member, 
increasing the outside dimension of the adjustable expansion mandrel; and 
displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically deform n portions of the second 
expandable tubular member within the borehole. 

4. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular memben 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to a larger outside dimension for radial expansion of the expandable 

tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable expansion mandrel relative to the expandable tubular 

member; 

a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member, 
a support member coupled to the locking device; and 

a sealing member for sealingly engaging the expandable tubular member adapted to 
define a pressure chamber above the adjustable expansion mandrel during 
radial expansion of the expandable tubular member. 

5 . A method for radially expanding and plastically deforming an expandable tubular member 

within a borehole, comprising: 

positioning an adjustable expansion mandrel within the expandable tubular member, 
supporting the expandable tubular member and the adjustable expansion mandrel within the 
borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member, 

increasing Ae outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically deform n portions of the expandable 

tubular member within the borehole; and 
pressurizing an interior region of the expandable tubular member above the adjustable 

expansion mandrel during the radial expansion and plastic deformation of the 

expandable tubular member within the borehole. 
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6, A method for fonning a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion mandrel within a first expandable tubular member; 
supporting the first expandable tubular member and the adjustable expansion mandrel within a 
borehole; 

lowering the adjustable expansion mandrel out of the fust expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 

member m times to radially expand and plastically deform ro portions of the first 

expandable tubular member within the borehole; 
pressurizing an interior region of the first expandable tubular member above the adjustable 

expansion mandrel during the radial expansion and plastic deformation of the first 

expandable tubular member vWthin the borehole; 
positioning the adjustable expansion mandrel within a second expandable tubular member; 
supporting the second expandable tubular member and the adjustable expansion mandrel within 

the borehole in overlapping relation to the first expandable tubular member; 
lowering the adjustable expansion mandrel out of the second expandable tubular member; 
increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 

member n times to radially expand and plastically deform n portions of the second 

e?q)andable tubular member within the borehole; and 
pressurizing an interior region of the second expandable tubular member above the adjustable 

expansion mandrel during the radial expansion and plastic deformation of the second 

expandable tubular member within the borehole. 

7. An apparatus for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member, 

a drilling member coupled to the float shoe adapted to drill the borehole; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to a larger outside dimension for radial expansion of the expandable 

tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable e)q)ansion mandrel relative to the expandable tubular 

member; 
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a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member; and 
a support member coupled to the locking device. 

8. A method for drilling a borehole within a subterranean formation and then radially expanding 
and plastically deforming an expandable tubular member within the drilled borehole, comprising: 
positioning an adjustable expansion mandrel within the expandable tubular member, 
coupling a drilling member to an end of the expandable tubular member; 
drilling the borehole using the drilling member, 

positioning the adjustable expansion mandrel and the expandable tubular member within the 
drilled borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n tunes to radially expand and plastically deform n portions of the expandable 

tubular member within ttie drilled borehole. 

9. A method for fomiing a mono diameter wellbore casing within a borehole. comFising: 
positioning an adjustable expansion mandrel within a first expandable tubular member; 
coupling a drilling member to an end of the first expandable tubular member; 
drilling a first section of the borehole using the drilling member; 

supporting the first expandable tubular member and the adjustable expansion mandrel within 
the drilled first section of the borehole; 

lowering the adjustable expansion mandrel out of the first expandable tubular member. 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 
member m times to radially expand and plastically defomi m portions of the fust 
expandable tubular member within the drilled first section of the borehole^ 

positioning die adjustable expansion mandrel within a second expandable tubular member. 

coupling the drilling member to an end of the second expandable tubular member, 

drilling a second section of the bordiole using the drilling member, 

supporting the second expandable tubular member and the adjustable expansion mandrel within 
the borehole in overlapping relation to the first expandable tubular member within the 
second drilled section of the borehole; 

lowering the adjustable expansion mandrel out of the second expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; and 
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displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically deform n portions of the second 
expandable tubular member within the drilled second section of the borehole. 

1 0. An apparatus for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member, 

a drilling member coupled to the float shoe ada^ited to drill the borehole; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to a larger outside dimension for radial expansion of the expandable 

tubular member or collapsed to a smaller outside dimension; 
an acniator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable expansion mandrel relative to Ae expandable tubular 

member; 

a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member; 
a support member coupled to the locking device; and 

a sealing member for sealing engaging the expandable tubular member adapted to 

define a pressure chamber above the adjustable expansion mandrel during the 
radial expansion of the expandable tubular member. 

11. A method for drilling a borehole within a subterranean formation and then radially expanding 
and plastically deforming an expandable tubular member within the drilled borehole, comprising: 

positioning an adjustable expansion mandrel widiin the expandable tubular member; 

coupling a drilling member to an end of the expandable tubular member; 

drilling the borehole using the drilling member, 

positioning the adjustable expansion mandrel and die expandable tubular member within the 
drilled borehole; 

lowering the adjustable e:q>ansion mandrel out of the e>q)andable tubular member, 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically defonn n portions of the expandable 

tubular member widiin the drilled borehole and 
pressuring an interior portion of the expandable tubular member above the adjustable expansion 

mandrel during ti«e radial expansion and plastic deformation of die expandable tubular 

member within the drilled borehole. 
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A method for forming a mono diameter wellbore casing within a borehole, comprising: 
positioning an adjustable expansion mandrel whhin a first expandable tubular member; 
coupling a drilling member to an end of the first expandable tubular member, 
drilling a first section of the borehole using the drilling member; 

supporting the first expandable tubular member and the adjustable expansion mandrel within 

the drilled first section of the borehole; 
lowering the adjustable expansion mandrel out of the first expandable tubular member, 
increasing the outside dimratsion of the adjustable expansion mandrel; 
displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 
member m times to radially expand and plastically deform m portions of the first 
expandable tubular member within the drilled first section of the borehole; 
pressuring an interior portion of the fust expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the first 
expandable tubular member within the first drilled section of the borehole; 
positioning the adjustable expansion mandrel within a second expandable mbular member; 
coupling the drilling member to an end of the second expandable tubular member, 
drilling a second section of the borehole using the drilling member; 

supporting the second expandable tubular member and the adjustable expansion mandrel within 
the borehole in overlapping relation to the first expandable tubular member within the 
second drilled section of the borehole; 

lowering the adjustable expansion mandrel out of the second expandable tubular member, 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the secoml expandable tubular 
member n times to radially expand and plastically deform n portions of the second 
expandable tubular member within the drilled second section of the borehole; and 

pressuring an interior portion of the second expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the second 
expandable tubuhr member within the drilled second section of the borehole. 



13. An apparatus 
comprising: 



for radially expanding and plastically deforming an expandable tubular member. 



a float shoe adapted to mate vnth an end of the expandable tubular member, 
a first adjustable expansion mandrel coupled to the float shoe adapted to be 

contiollably expanded to a fust largpr outside dimension for radial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimension; 
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a second adjustable expansion mandrel coupled to the first adjustable expansion 
mandrel adapted to be controllably expanded to a second larger outside 
dimension for radial expansion of the expandable tubular member or collapsed 
to a second smaller outside dimension; 

an actuator coupled to the first and second adjustable expansion mandrels adapted to 
controllably displace the first and second adjustable expansion mandrels 
relative to the expandable tubular member; 

a locking device coupled to the actuator adapted to controllably engage tiie expandable 
tubular member; and 

a support member coupled to the locking device; 

wherein the first larger outside dimension of the first adjustable expansion mandrel is 
larger than the second larger outside dimension of the second adjustable 
expansion mandrel. 

14. A method for radially expanding and plastically deforming an expandable tubular member 
witiiin a borehole, comprising: 

positioning first and second adjustable expansion mandrels within the expandable tubular 

member, 

supporting the expandable tubular member and the first and second adjustable expansion 

mandrels within the borehole; 
lowering the first adjustable expansion mandrel out of the expandable tubular member, 
increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the expandable tubular 

member to radially expand and plastically deform a lower portion of the expandable 

tubular member; 

displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the expandable tubular 

member to radially expand and plastically defonn portions of the expandable tubular 

member above tiie lower portion of the expandable tubular member, 
wherein the outside dimension of the first adjustable expansion mandrel is greater than the 

outside dimension of the second adjustable expansion mandrel. 

15. A method for forming a mono diameter wellbore casing, comprising: 
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positioning firet and second adjustable expansion mandrels within a first expandable tubular 
member; 

supporting the first expandable tubular member and the first and second adjustable expansion 

mandrels within a borehole; 
lowering the first adjustable expansion mandrel out of the first expandable tubular member, 
increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly rehitive to the first expandable 

tubular member to radially expand and plastically deform a lower portion of the first 

expandable tubular member, 
displacing the first adjustoble expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the fust expandable tubular member; 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of die second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the first expandable 

tubular member to radially expand and plastically deform portions of the first 

expandable tubular member above the lower portion of the expandable tubular 

member, 

positioning first and second adjustable expansion mandrels witiiin a second expandable tubular 
member; 

supporting the first expandable tubular member and the first and second adjustable expansion 
mandrels within the borehole in overUpping relation to the first expandable tubular 
member, 

lowering the first adjustable expansion mandrel out of the second expandable tubular member; 

increasing the outside dimension of the first adjustable expansion mandrel; 

displacing the first adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform a lower portion of the second 

expandable tubular member; 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

dovtmwardly relative to the second expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimensiwi of the second adjustable ejqwnsion mandrel; and 
displacing the second adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform portions of the second 

expandable tubuhr member above the lower portion of the second expandable tubular 

member, 

wherein die outside dimension of the first adjustable expansion mandrel is greater Uian the 
outside dimension of the second adjustable expansion mandrel. 
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16. An apparatus for radially expanding and plastically defonning an expandable tubular member, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member, 
a first adjustable expansion mandrel coupled to the float shoe adapted to be 

controllably expanded to a first larger outside dimension for radial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimension; 

a second adjustable expansion mandrel coupled to the first adjustable expansion 
mandrel adapted to be controllably expanded to a second larger outside 
dimension for radial expansion of the expandable tubular member or collapsed 
to a second smaller outside dimension; 

an actuator coupled to the first and second adjustable expansion mandrels adapted to 
controllably displace the first and second adjustable expansion mandrels 
relative to the expandable tubular member, 

a locking device coupled to the actuator adapted to controllably engage the expandable 
tubular member, 

a support member coupled to the locking device; and 

a sealing member for sealingly engaging the expandable tubular adapted to define a 
pressure chamber above the first and second adjustable expansion mandrels 
during the radial expansion of the expandable tubular memben 

wherein the first larger outside dimension of the first adjustable expansion mandrel is 
larger dian the second larger outside dimension of the second adjustable 
expansion mandrel. 

1 7. A method for radially expanding and plastically deforming an expandable tubular member 

within a borehole, comprising: 

positioning first and second adjustable expansion mandrels within the expandable tubular 

member; 

supporting the expandable tubular member and the first and second adjustable expansion 

mandrels within die borehole; 
lowering the first adjustable expansion mandrel out of the expandable tubular member, 
increasing the outside dimension of tiie first a^ustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the expandable tubular 

member to radially expand and plastically deform a lower portion of the expandable 

tubular member. 
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pressurizing an interior region of the expandable tubular member above the first adjustable 

expansion mandrel during the radial expansion of the lower portion of the expandable 

tubular member by the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the expandable tubular member, 
decreasing the outside dimension of the fu-st adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the expandable tubular 

member to radially expand and plastically deform portions of the expandable tubular 

member above the lower portion of the expandable tubular member, and 
pressurizing an interior region of the expandable tubular member above the second adjustable 

expansion mandrel during the radial expansion of the portions of the expandable 

tubular member above the lower portion of the expandable tubular member by the 

second adjustable expansion mandrel; 
wherein the outside dimension of the first adjustable expansion mandrel is greater than the 

outside dimension of the second adjustable expansion mandrel. 

A mediod for forming a mono diameter wellbore casing, comprising: 
positioning first and second adjustable expansion mandrels within a first expandable wbular 
member; 

supporting the first expandable tubular member and the first and second adjustable expansion 

mandrels within a borehole; 
lowering the first adjustable expansion mandrel out of the first expandable tubular member, 
increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the fiist expandable 

tubular member to radially expand and plastically defoim a lower portion of the first 

expandable tubular memben 
pressurizing an interior region of the first expandable ftibular member above the first adjustable 

expansion mandrel during the radial expansion of the lower portion of the first 

e.>q)andable tubular member by the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the first expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing tiie 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to tiie first expandable 

tubular member to radialFy expand and plastically deform portions of tlie first 
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expandable tubular member above the lower portion of the expandable tubular 
member; 

pressurizing an interior region of the first expandable tubular member above the second 

adjustable expansion mandrel during the radial expansion of the portions of the first 
expandable tubular member above the lower portion of the first expandable tubular 
member by the second adjustable expansion mandrel; 

positioning first and second adjustable expansion mandrels within a second expandable tubular 
member; 

supporting the first expandable tubular member and the first and second adjustable expansion 
mandrels within the borehole in overlapping relation to the first expandable tubular 
member; 

lowering the first adjustable expansion mandrel out of the second expandable tubular member, 

increasing the outside dimension of the first adjustable expansion mandrel; 

displacing the first adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform a lower portion of the second 
raqiandable tubular member, 
pressurizing an interior region of the second expandable tubular member above the first 

adjustable expansion mandrel during the radial expansion of the lower portion of the 

second expandable tubular member by the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the second expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform portions of the second 

expandable tubular member above the lower portion of the second expandable tubular 

member, and 

pressurizing an interior region of the second expandable tubular member above the second 

adjustable expansion mandrel during the radial expansion of the portions of the second 
expandable tubular member above the lower portion of the second expandable tubular 
member by tiie second adjustable expansion mandrel; 

wherein the outside dimension of the Cist adjustable expansion mandrel is greater than the 
outside dimension of the second adjustable expansion mandrel. 

19. An apparatus for radially expanding and plastically defoimmg an expandable tubular member. 

comprising: 

a support member; 
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a locking device coupled to the support member and releasably coupled to the 

expandable tubular member; 

an adjustable expansion mandrel adapted to be controllably expanded to a larger 
outside dimension for radial expansion and plastic deformation of the 
expandable tubular member or collapsed to a smaller outside dimension; and 

an actuator coupled to the locking member and the adjustable expansion mandrel 

adapted to displace the adjustable expansion mandrel upwardly through tlie 
expandable tubular member to ladially expand and plastically deform a portion 
of the expandable tubular member. 

20. The apparatus of claim 1 9, farther comprising: 

a gripping assembly coupled to the support member and the achiator for controllably 
gripping at least one of the expandable tubular member or another tubular 
member. 

21. The apparatus of claim 19, farther comprising: 

one or more cup seals coupled to the support member for sealingly engaging the 
expandable tubular member above the adjustable expansion mandrel. 

22. The apparatus of claim 1 9, farther comprising: 

an expansion mandrel coupled to the adjustable expansion mandrel; and 
a float collar assembly coupled to the adjustable expansion mandrel comprising: 
a float valve assembly; and 

a sealing sleeve coupled to the float valve assembly adapted to be radially 
expanded and plastically deformed by the expansion mandrel. 



23. 



A method for radially expanding and plastically deforming an expandable tubular member 

within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable expansion 

mandrel within the borehole; 
increasing the size of the adjustable e3q)ansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically deform a 
portion of the expandable tubular member. 

24. The method of claim 23, fiiither comprising: 
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reducing the size of the adjustable expansion mandrel after the portion of the expandable 
tubular member has been radially expanded and plastically deformed. 



The method of claim 24, further comprising: 

fluidicly sealing the radially expanded and plastically deformed end of die expandable tubular 
member aftw reducing the sire of the adjustable expansi<Mi mandrel. 



The method of claim 25, further comprising: 

permitting the position of the expandable tubular member to float relative to the position of the 
hydraulic actuator after fluidicly sealing the radially expanded and plastically deformed 
end of the expandable tubular member. 

The method of claun 26, furdwr comprising: 

injecting a hardenable fluidic sealing material into an annulus between the expandable tubular 
member and a preexisting structure after permitting the position of the expandable 
tubular member to float relative to the position of flie hydraulic actuator. 



The method of claim 26, fiirtfier comprising: 

increasing the size of the adjustable expansion mandrel after permitting the position of the 
expandable tubular member to float relative to the position of tiie hydraulic actuator. 

The method of claim 28, further comprising: 

displacing the adjustable expansion cone upwardly relative to the expandable tubular member 
to radially expand and plastically deform another portion of die expandable tubular 
member. 



The method of claim 29, fiirthw comprising: 

if the end of the other portion of the expandable tubular member overlaps witii a preexisting 
structure, then 

not permitting flie position of the expandable tubular member to float relative 
to die position of the hydraulic actuator; and 

displacing the adjustable ejqransion cone upwardly relative to the ocpandabic 
tubular member using the hydraulic actuator to radially expand and 
plastically def<Mm the end of the odier portion of the expandable 
tubular member that overlaps witii the preexisting structure. 
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A method for forming a mono diameter weUbore casing within a borehole that includes a 
preexisting wellbore casing, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable eKpansion 

mandrel within the borehole; 
increasing the size of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically deform a 
portion of the expandable tubular membor, and 
displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 
member to radially expand and plastically deform the remaining portion of the 
tpandable tubular member and a portion of the preexisting vrellbore casing that 
flaps with an end of the remaining portion of the expandable tubular member. 



exp 
overii 



The method of clwrn 31, further comprising: 

reducing the size of the adjustable expansion mandrel after the portion of the expandable 
tubular member has been radially expanded and plastically deformed. 

The method of claim 32, further comprising: 

fluidicly sealing the radiaUy expanded and plastically deformed end of the expandable tubular 
member alter reducing the size of the adjustable expansion mandrel. 

The method of claim 33, further comprising: 

permitting the position of the expandable tubular member to float relative to the position of the 
hydraulic actuator after fluidicly sealing the radially expanded and plastically deformed 
end of the expandable tubular member. 

The method of claim 34, further comprising: 

injecting a hardenable fluidic sealing material into an annulus between die expandable tubular 
member and the borehole after permitting the position of the expandable tubular 
member to float relative to the position of the hydraulic actuator. 

The method of claim 34, further comprising: 

increasing the size of the adjustable expansion mandrel after pemiitting the position of the 
expandable tubular member to float reUitive to the position of the hydraulic actuator. 

The method of claim 36, further comprising: 
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displacing the adjustable e>q)ansion cone upwardly relative to the expandable tubular member 
to radially expand and plastically deform the remaining portion of the expandable 
tubular member. 



The method of claim 37, further comprising: 

not permitting the position of the expandable tubular member to float relative to the position of 
the hydraulic actuator, and 

displacing the adjustable e^ansion cone upwardly relative to the expandable tubular member 
using the hydraulic actuator to radially expand and plastically deform the end of the 
remaining portion of the expandable tubular member that overlaps with the preexisting 
wellbore casing after not permitting the position of the expandable tubular member to 
float relative to the position of the hydraulic actuator. 
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AMENDED CLAIMS 
[received by the Interaational Bureau on 16 July 2004 (16.07.04); 
original claims 1-38 amended, claims 39-204 added] 

Claims 

What is claimed is: 

1 • An apparatus for radialfy expanding and plastically deforming an expandable tubular 
member, comprising: 

a float shoe adapted to mate With an end of ttie expandable tiibular member; 

an adjustable expansion nwidfel coupled to the float shoe adapted to be controllably 

expanded to a larger outside dimensfon for radial expansion of the 

expandable tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to cx)ntfollably 

displace the adjustable expansion mandrel relative to the expandable tubular 

memben 

a lock^ device coupled to the actuator adapted to controllably engage the 

expandable tubular memben and 
a support member coupled to the locking device. 

2, A method for radially expanding and plastically defomning an expandable tubular 
member within a borehote, comprising: 

positloning an adjustable expansion mandrel vrtthfn the expandable tubular member; 
supporHng t-he er cpandabte tubular member and the adjustable expansion mandrel 
within the borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member; 
increasing the outside dimension of the adjustable expansion mandrel; and 
displadng the adjustable expansion mandrel upwardly relative to the e)q>andable 

tubular member n Omes to radially expand and plasttcaliy defbmi n portions of 

ttie expandable tubular member. 

3. A method for fomning a mor)o diameter wenbore casing, comprising: 
positioning an adjustable expansion mandrel within a first expandable tubular member, 

supporting the first expandable tubular member and the adjustable expansion 

mandrel within a borehole; 
lowering the ac|justable expansion mandrel out of the first expandable tubular 

memtier; 

increasing the outside dimension of the adjustable expansion mandrel; 
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displacing the ai^ustable expansion mandrel upwardly relative to the first expandable 
tubular member m times to radially expand and plastically defoim m portions 
of the first e)q)andable lidtular mender within the borehole; 

positioning the adjustable expansion mandrel wKhin a second expandable tubular 
member, 

supporting the second expandable tubular member and the adjustable expansion 
mandrel wKWn the borehole in overiapping relation to ttie fust expandable 
tubular member. 

lowering the adjustable expansion mandrel out of the second expandable tubular 
member. 

increasing the outside dimension of the acQustable expansion mandrel; and 
displacing the acyustable expansion mandn^ upwardly relative to the second 

expandable tubular member n times to radially expand and plastically defonn 
n portions of ttie second expandable tubular member within the borehole. 

4. An apparatus for radially expanding and plssb'calhy defiMrmlng an expandable tubular 
member, comprising; 

a float shoe adapted to male with an end of the expandable tubular memben 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to a larger outside dimension for radial expansion of the 

expandable tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displaoe the adjustable expansion mandrel relative to the expandable tubular 

member; 

a loddng device coupled to the actuator adapted to controllably engage the 

expandable tubular member; 
a support member coupled to the loddng device; and 

a sealing member for seallngly engaging the expandable tubular member adapted to 
define a pressure chamber above the adjustable expansion mandrel during 
radial expansion of the expandable tubular member. 

5. A method tor radially expanding and plastically defonnlr^ an expandable tubular 
member within a borehole, comprising: 

positioning an adjustable expansion mandrel within the expandable tobular member. 
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supporting the expandable tubular member and the ac(|ustable expansion mandrel 
wittiln tite borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular memben 

increasing the outside dimension of the adjustable expansion mandrel; 

di^ladng the adji^ble expansion mandrel upwardly relative to the expandable 

tubular member n tlm^ to radially expand and plastically deform n portions of 
the exf^ndabie tubular member within the borehole; and 

pressurizing an interior region of the expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
deformation of (he expandable tubular member within the borehole. 

6. A method for fbmring a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion mandrel within a first exjvandabie tubtJar 
member; 

supporting the first expandable tubular member and the adjustable expansion 

mandrel wiihin a borshole; 
lowering the adjustable expansion mandrel out of the first expandable tubular 

member; 

increasing the outside dimension of the adjustable expansbn mandrel; 

displadng the adjustable expansion mandrel upwardly nsiative to the first expandable 
tubular member m times to radially expand and pfesisilcally deform m portions 
of the first expandable tubular men'd>er within the borehole; 

pressurizing an interior region of the first expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
deformation of the first s)g5andable tubular member within the borehole; 

positioning the adjustable expansion mandrel within a second expandable tubular 
member, 

supporting the second e)q>andable tubular member and the adjustsA>le expansion 
mandrel within the borehole In overlapping relaHon to the first expandable 
tubular memben 

lovi^ering the ad|}u$table expansion mandrel out of the second expandable tubular 
member; 

increasing the outside dimension of the adjustable expansion mandrel; 
displadng the adjustable expansion mandrel upwanlty relative to the second 
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expandable tubular merriber n times to FadiaOy expand and plastically defomn 
n portions of the second expandable tubular member within the borehole; and 
pressuridng an Inferior region of <he second expandable tubular memb^ above the 
adjustable expansion mandrel during the radial expansbn and plastic 
deformation of the second expandable tubular member within the borehole, 

7. An apparatus for drilling a borehole within a subterranean fbnnalion and ttien radially 
expanding and plastically defonnlng an expandable tubular member wittiln the drilled 
borehole, comprising: 

e flc^t shoe adapted to mate with an end of the expandable tubular member; 
a drilling m^ber coupled to the float shoe adapted to drill the borehole; 
an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 
expanded to a larger outside dimension for radial expansion of the 
expandable tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the ac^ustable eKpansion mandrel relatii^e to the a^pandabie tubular 
men^en 

a locking d&Aco coupled to the actuator adapted to controllably engage the 

expandable tubular member; and 
a support member coupled to the locking device. 

8. A method for drilling a borahole vrithin a sutiterranean formation and then radially 
expanding and plastically defonrdng an expandatile tubular member within the drilled 
borehole, comprising: 

positioning an adjustable expansion mandrel within the expandable tubular member; 

coupling a drilling member to an end of the expandable tubular member; 

drilling the borehole using the drilling memben 

positioning the adjustable expansion mandrel and the expandable tubular member 

within the driUed borehole: 
lowering the adjustable expansfon mandrel out of the e)qpandable tubular member, 
increasing the outside dimension of the adji^ble expansion mandrel; and 
displadng the adjustable expansion mandrel upwardly ralativa to the expandable 

tubular member n times to radially expand and plastically defbnm n portions of 
the expandable tubular member within the drilled borehole. 
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9. A method for forming a mono diameter wellbore casing within a borefiole, 
comprising: 

positioning an sKlJustabla expansion mandrel within a first ^(pandabia tubtdar 
member: 

coupling a drilling member to an end of the first expandable tubular memt^er; 

drilling a first section of the borehole usir^ the drilling member, 

supporting the first expandable tubular member and the adjustable expansion 

mandrel >Arithin the drilled first section of the borehole; 
bwering the acUustat^e expansion mandrel out of the first expandable tubular 

member; 

increasirig the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable 
tubular member m times to radially expand and plasScally defonnn m portions 
of the first expandable tubular member within the drilled first section of the 

borehole; 

positioning the acQustable expar^sion mandrel within a second expandable tubular 
meml)er, 

coupling the drilling member to an end of the second expandable tubular member, 

drilling a second section of the borehole using the dialing member. 

supporting tiie second e^qaandable tubular nnGmt>er and th@ adjustable a'cpansion 
mandrel within the borehole in overiapping relation to the first spendable 
tubular member within the second dr^d section of ttie borehole; 

loweiing the adjustable expansion mandrel out of tiie second expandable tubular 
member; 

increasing the outside dimension of the adjustable expansion mandrel; and 
displacing the adjustable expansion mandrel upwardly relative to the second 

expandable tubular member n times to radially expand and plastically deform 
n portions of the second expandable tubular member within the drilled second 
section of the txjrehole. 

10. An apparatus for drilling a borehole within a sulsterranean formation and then redially 
expanding and plasticaliy deforming an expandable tubular member within ttie drilled 
borehole, comprising: 
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a float shoe adapted to mate with an end of the expandable tubular member; 

a drilRng member coupled to the float shoe adapted to drill ttie borehole 

an adjustable expansion mandrel coupled to the float shoe adapted to be controUably 

expanded to a larger outside dimension for radial expansion of the 

expandable tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the acyustabie expansion mandrel relative to the expandable tubular 

member, 

a locking device coupled to ttie actuator adapted to Gontrollably engage the 

expandable tubular member, 
a support member coupled to the locking device; and 

a sealing member fo^ sealing engaging the e}q>andable tubular member adapted to 
define a pressure chamber above the adjustable expansion mandrel during 
the radial expansion of the expandable tubular member. 

11. A method for drilling a borehols within a subten^nean formation and Ihen radially 
e)q:>andlng and plastically defomiing an expandable tubular member within the driiied 
borehole, comprising: 

positioning an adjustable expansion mandrel within the expandable tubular member, 
coupling a drilling member to an end of the expandable tubular member. 
dnHing the borehole using the drilling memt>er, 

po^oning the adljustabie expansion mandrel and tlie expandatrie tubular member 
within the drilled borehole; 

loweilrig the adjustable expansion n^ndrel out of the expandable tubular member, 

increasing the outside dimension of the adjustable expanston mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable 

tubular member n times to radiatly expand and plastically deform n portions of 
the expandable tubular member within the driiied borehole; and 

pressuring an Interior portion of the expandable tubular member ak)ove the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the 
expandable tubular member within the driiied borehole. 

12. A method Ibrfonning a mono diameter wellbore casing within a borehole, 
comprising: 
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positioning an adjustable expansion mandrel within a first 0xpandat)le tubular 
nnenil>en 

coupling a drilling memt>er to an end of the first expandable tubular member, 

drilling a first section of the borehole usirig the drilling member, 

supporting the first expandable tubular member and the adjustable expansion 

mandrel within the drflled first section of the borehole; 
lowering the adjustable expansion mandrel out of the first expandable tubular 

OTemben 

increasing the outside dimension of the adjustable e3q>ansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable 
tubular member m times to radteilly expand and plasHcaDy deforni m portions 
of tiie first expandable tubular member within the drilled first section of the 
Ixirehole; 

pressuring an interior portion of the first expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
defonrotion of the first sxpandabte tubular msmber within the first drilled 
secflon of the borehole; 

positioning the adjustable expansion mandrel within a second expandable tut>ular 
member^ 

coupling! the drilling mentber to an end of the second expandable tubular member, 
drilling a second section of the borehole using the drilling member, 
supporting the second ®<pandable tubular member and the adjus^le expanston 
mandrel within the borehole in overiapping relation to the first expendable 
tubular member within the second drilled section of the borehole: 
lowering the adjustable expansion mandrel out of the second expandable tubular 
member, 

Increasing the outside dimension of the adjustable expansion mandrel; 
displacing the adjustable expansion mandrel upwardly relative to the second 

expandable tubular member n times to radially expand and plastically deform 

n portions of ttie second expandable tubular mender within the drilled second 

section of tine borehole; and 
pressuring an interior portion of the second expaadsMB tubular member above the 

adjustable expansion mandrel during tifie radial expansion and plastic 
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deformation of the second expandable tubular member wtthin tfie drilled 
second section of the borehole. 



13. An apparatus for radially expanding and pfasUcaliy detbmring an expandable tubular 
member, comprising: 

a float shoe adapted to mate with an end of the e)9)andable tubular mend:)en 
a first adjustable expansion mandrel coupled to the float shoe adapted to be 

controllably expanded to a first larger outside dimension for radial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimension; 

a second adjustable expansion mandrel coupled to the first adjustable expansion 
mandrel adapted to be oontrollably expanded to a second larger outside 
dimension for radial expansion of the expandable tubular member or 
collapsed to a second smaller outsMe dimension; 

an actuator coupled to the first and second adjustable expansion mandrels adapted 
to controllably displace tfie first and second adjustable expansion mandrels 
relative to ths expandable tubular member, 

a locking device coupled to the actuator adapted to controllably engage the 
expandable tubular member; and 

a support member coupled to the locking device; 

wh^in the first larger outside dimension of the first acljusiable eqf>ansion mandrel Is 
larger than the second larger outside dimension of the second adjustable 
expansion mandrel. 

14. A method for radially sanding and plastically defbnrring an expandable tubular 
member within a borehole, comprising: 

positioning first and second adjustable expansion mandrels within the expandable 
tubular meml>en 

supporting the expandable tubular member and the first and second adjustable 

expansion mandrels wittVin the boretiole; 
lowering the first adjustable expansion mandrel out of the expandable tubular 

member; 

increasing the outside dimension of the first adji^ble expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the expandable 
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tubular member to radially expand and pTasHcally defcrm a tower portion of 

0ie e}qpandabto tubular member; 
displacing the first adjustable expansion mandrel and the second adjustable 

expansion mandrel downwanJiy reiativd to the expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and 

increasing the outside dimension of the second adjustable expansion 

mandrel; 

displacing the second adjustable expansion mandrel upwardly relative to the 

expandable tubular member to radially expand and plastically defomi portions 
of the e)q>andable tubular member above the lower portion of the expandable 
tubular member; 

wherein the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the second adjustable e)9}ansion mandrel. 

15. A metliod for fomiing a mono diameter wellbore casing, compiising: 

positioning first and second adjus^ble expansion mandn^s vrfthin a first ©q^indabte 
tubular member, 

supporting the first expandable tubular member and the first and second adjustable 

expansion mandrels within a borehole; 
lo\vering ths first adjiBtaWs e?(panslDn mandrel out of the first expandable tubular 

msmben 

increasing ths outside dimension of the first acQustable s2ipansion mandrel; 
displacing the first adjustable expansion mandrel upwartly relative to the first 

expandable tubular member to radially expand and plastically deform a lower 

portion of the first expandable tubular member; 
displadng the firat adjustable expansfon mandrel and the second adjitetable 

expansion mandrel downwanJiy relative to the first expandable tubular 

member; 

decreasing the outside dimension of the first adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable expansion 
mandrel; 

displacing the second adjustable expansion mandrel upwardly relative to the first 

expandable tubular member to radlaBy expand and plastically defomi portions 
of the first expandable tubular member above the lower portion of the 
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expandabte tubular memben 
positioning first and second adjustable expansion mandrels ^Arithin a seoood 

expandable tubtdar menrd>en 
supporting the first ^cpandable tubular member and the first and second acUustabie 

expansion mandrete within the borehole In overlapping relation to the first 

expandatrfe tubular memben 
lowering the first adjustable expansion mandrel out of the second expandable tubular 

member; 

increasing the outside dimension of the first adjustable expansion mandrel; 
displadng the first adjudaMe expansion mandrel upwardly relath/e to the second 

expandable tubular member to radial^ expand and plastically defomi a lower 

portion of the second expandable tubular member; 
displacing the first adjust£db|e expansion mandrel and the second adjustable 

expansion mandrel downwardly relative to the second expandable tubular 

mBtnber, 

decreasing the outside dimension of the flrBt adjustable e?cpansion mandrel and 
increasing the outside dimension of the second atliustable expansion 
mandrel: and 

displacing the second adjustable expansion mandrel upwardly relative to the second 
expandable tubular member to radially expand and plastically defc^ porUons 
of the second e;;pandabie tubular member above the lower portion of the 
second expandable tubular member; 

wherein the outside dimension of the first adjustable expansion mandrel Is greater 
than the outeide dimension of the second adjustable expansion mandreL 

16. An apparatus for radially expanding and plastically defomrdng an expandable tubular 
member, comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 
a first adjustable expansion mandrel coupled to the float shoe adapted to be 

controllably expanded to a first larger outsMe dimension for radial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimension; 

a second adjustable expansion mandrel coupled to the first adjustable expansbn 
mandrel adapted to t>e controllably expanded to a second laiger outside 
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dimension for radial expansion of the expandable tubular member or 

collapsed to a serond smaller outside dimension: 
an actuator coupled to the first and second adjustable expansion mandrels adapted 

to controllably displace the fii^ and second adjustable expansion mandrels 

relative to the expandable tubular member, 
a locking device coupled to the actuator adapted to controOably engage the 

expandable tubular member, 
a support member coupled to the loddng device; and 

a sealing member for sealingly engaging the expandable tubular adapted to define a 
pressure chamber above the first and second adjust^le expansion mandrels 
during the radial expansion of the expandable tubular member; 

wherein the first larger outside dimension of the first adjustable expansion mandrel Is 
larger than the second larger outside dimension of the second adjustable 
expansion mandrel. 

17. A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

positioning first and second adjustable e)q>anaon mandrels within the expandable 
tubular member; 

supporting the expandable tubular member and the first and second adjustable 

expansion mandrs-ls wHhln ih& borshol©; 
lowering the first adjustable expansion mandrel out of the expandable tubular 
member, 

increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the expandable 

tubular member to radially expand and plastically defomi a lower portion of 

the expandable tubular member; 
pressurizing an interior region of the expandable tubular member above the first 

acQustable ^q>ansion mandrel during the radial e)qpanslon of the lower portion 

of the expandable tubular member by the first adjustable expansion mandrel; 
displadng the first adjustable expansion mandnal and the second adjustable 

e)q>ansion mandrel downwandly relative to the expandable tubular member; 
decreasing the outside dimension of the first adjustable expansion mandrel and 

increasing the outside dimension of the second adjustable expansion 
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mandrel: 

displadng the second adjustable expansion mandrel upwardly relative to the 

expandable tubular member to radially expand and plastically deform portions 
of the expandable tubular member above the lower porHon of the expandable 
tubular member, and 

pressurizing an interior region of the expandable tubular member above the second 
adjustable expansion mandrel during the radial expansion of the portions of 
the expandable tubular member above the lower portion of the expandable 
tubular member by the second adjustatrie expansion mandrel; 

wherein the outside dimension of the first acQustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandreL 

18. A method for forming a mono diameter wellbore casing, com^Hising: 

positioning first and second adjustable expansion mandrels within a firet expandable 
tubular memt)er; 

supporting the first e>cpandable tubular member and the first and second adjustable 

expansion mandrels within a borehole; 
lowering the first adjustable mansion mandrel out of the first expandable tubular 

member; 

Increasing the outside dimension of the first acQustable expansion mandrel; 
displacing ih© firs'£ adjusJfeable e?^>ansion mandrsi upwardly rslsth/e to tha first 

expandable tubular member to radially expand and plastically dafbnn a lower 

portion of the first expandable tubular member; 
pressuri^ng an interior region of the first expandable tubular member above the first 

adjustable expansion mandrel during the radial expansion of the lower portion 

of the first expandable tubular member by the first adjustable expansion 

mandrel: 

displacing the first adjustable expansion mandrel and Oie second adjustable 
expansion mandrel downwardly relative to the first expandable tubular 
memt)er; 

decreasing the outside dimenstan of the first adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable expansion 
mandrel; 

displacing the second adjustable expansion mandrel upwardly relative to the first 
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expandable tubular member to radfatty expand and piasficaily deform portions 
of the iiist expandable tubular member above the lower portion of the 
expandable tubular member; 
pressurizing an interior region of the first expandable tubular member above the 
second adjustable expansion mandml during the radial expansion of the 
portions of the first expandable tubular member above the lov/er portion of the 
first expandable tubular nrtember by the second adjustable expansion 
mandrel; 

positioning first and second adjustable expansion mandrels within a second 

expandable tubular member; 
supporting the first expandable tubular member and the first and seemd adjustable 

expansion mandrels within the borehole In overlapping relatksn to the first 

expandable tubular member, 
lowering first adjustable expansion mandrel out of the second expandable tubular 

member; 

increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the second 

expandable tubular member to radially expand and plastically deform a lower 

portion of the second expandable tubular member; 
pressurizing an Interior region of the second expandable tubular member above the 

flret adjustable expansion mandrel during the radial expansion of ihs lower 

portion of the second expandable tubular member by the first adjustable 

expansion mandrel; 
displacing fiie first adjustable expansion mandrel and the second adjustable 

expansion mandrel downwardly relative to the second expandable tubular 

member; 

decreasing the outside dimension of the first adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable expansion 
mandrel; 

displacing the second adjustable expansion mandrel upwardly relafive to the second 
expandable tubular member to radially expand and plastically deform portions 
of the second expandable tubular member above the lower portion of the 
second expandable tubular member; and 

pressurizing an interior region of the second expandable tubular member above the 
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second adjustable expansion mandrel during the radial expansion of the 
portions of the second expandable tubular meniber above the lower portion of 
the second expendable tubular member by the eecxsnd adjustable expansion 
mandrel; 

vkrherein the oirtside dimension of ttie first adjustable mansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel. 

19. An apparatus for radial^ expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

a loddng device coupled to the support member and reieasabiy coupled to the 
expandable tubular member; 

an adjustable expansion mandrel adapted to be controllably expanded to a larger 
outside dimension for radial expansion and plastic deformation of the 
expandable tubular member or collapsed to a smaller outside dimen^; and 

an achiator coupled Id the locking member and the adjustable expansion mandfBi 
adapted to displace the adjustable expansion mandrel upwardly tlvough the 
expandable tubuiaf member to radially expand and plastically, defonn a 
portion of the expandable tubular member. 

20. The apparatus of daim 1 9, further comprising; 

a gripping assembly coupled to the support member and the actuator for 

controllably gripping at least one of the expandable tubular member or 
^ another tubular member. 

21. The apparati^ of daim 19, further comprising: 

one or more cup seals coupled to the support member for seaiingly engaging the 
expandable tubular member above ttie adjustable expansion mandrel. 

22. The apparatus of claim 19, further comprising: 

an expansion mandrel coupled to the adjustable expansion mandrel; and 
a float collar assembly coupled to the adjustable expansion mandrel comprising: 
a float valve assembly; and 
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a sealing sleeve coupled to tiie float valve assembly adapted to be radially 
expanded and plastically deformed by the expansion mandrel. 

23. A method for radially expanding and plastically deforming an ^(pandable tubular 
member within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion mandrel within the borehole; 
increasing the size of the adjustable expansion mandrel; and 
displacing tiie adjustable exparision mandrel upwardly relative to tiie expandable 

tubular member using the hydraulic actuator to radially expand and plastically 

deform a portion of the ^cpandable tubular member. 

24. The method of cbim 23, further oomprfsing; 

reducing the size of the adjustable expansion mandrel after the portion of the 
expandable tubular member has been radially expanded and plastically 
deformed, 

25. The method of claim 24. ftirttier comprising: 

fluidicly sealing the radially expanded and plastically deformed end of tiie expandable 
tubular member after redudng tiie size of the acflustable expansion mandrel. 
.1 

26« The metiiod of dalm 25, furtiier comprising: 

permitting the position of tiie expandable tubular member to float relative to the 

position of ti)e hydraulic actuator after fluidicly seating the radially expanded 
and plastical^ deformed end of the expandable tubular member. 

27. The metinod of claim 26, further comprising: 

Injecting a Inardenable fluldic sealing material into an annulus between the 

expandable tubular meniber and a pree3dstir)g structure after permitting the 
position of the expandable tubular member to float relative to tine position of 
the hydraulic actuator. 

28. The method of dalm 26, furtiier composing: 

increasing tiie size of the adjustable expansion mandrel after permitling the position 
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of the expandable tubular member to float relative to the position of the 
nydiBuUc actuator. 



29. The method of dafm 2B, furttier comprteing: 

displadng the adjustable expansion cone upwardly relative to the expandable tubular 
member to radially expand and plasticaily deform another portion of the 
expandable tubular member. 



30. The method of daim 29, further comprising: 

If the end of the other portion of the expandable tubular member overlaps with a 
preexisting structure, then 

not permitting the position of the expandable tubular member to float relative 

to the position of the hydraulic actuaton and 
displactng the adjustable expansion cone upwanlly relative to the expandable 

tubular member using the hydraulte actuator to radtaUy expand and 

plastically deform ihs end of the other portion of the expandable . 

tubular member that overlaps with the preexisting structure. 



31 . A method for forming a mono diameter wellfaore casing wittiln a borehole that 
indudes s pree?asting wellbore casing, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 
expansion mandrel within the borehole; 

increasing ttie size of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable 
tubular member using the hydraulic actuator to radteilly expand and plastically 
deform a portico of the expandable tubular rnember, and 

displacing the adjustable expansion mandrel upvi^rdly relative to the expandable 
tubular member to radially expand and plastically deform the remaining 
portion of the expandable tubular member and a portion of the preexisting 
wellbore casing that overlaps with an end of the remaining portion of the 
expandable tubular member. 



32. The method of daim 31 , further comprising: 

redudng the size of ttie adjustable expansion mandrel after the portion of the 
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expandable tubular member has been radially expanded and plastically 
defomied. 

33. The method of claim 32, further comprising: 

fluididy sealing the radially expanded and plasticaliy defomied end of the expandable 
tubular member after reducing the size of the adjustable expansion mandrel. 

34. The method of daim 33, further comprising: 

permitting the position of the expandable tubular member to float relative to the 

poBttlon of the hydraulic aduator after fluididy $ealing the radially expanded 
and plastically deformed end of the expandable tubular member. 

35. The rr^thod of dalm 34, further comprising: 

injecting a hardenable fluidic sealing material into an annulus between the 

e)q?andable tubular member and the borehole after penmitting the position of 
the expandable tubular member to float relath/e to the position of the hydraulic 
actuator. 

36. The method of daim 34, further comprising: 

incraasing the size of the adjustable expansion mandrel after pemnltting the position 
oF the expandable tubular member to float reisith/e to the position of tine 
hydraulic actuator. 

37. The method of claim 36. further comprising: 

displadng the adjustable expansion cone upwardly relative to the expandable tubular 
member to radially expand and plastically defomn the remaining portion of the 
expandable tubular member. 

38. The method of claim 37, further comprising: 

not permitting the position of the expandable tubular member to float relative to the 
position of the fiydraulic actuator, and 

displadng the adjustable expansion cone upwardly relative to the expandable tubular 
member using the hydraulic actuator to radtelly expand and plastically defonn 
ttie end of the remaining portion of the expandable tubular member that 
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overlaps with the preexisfing wellbore casing after not perniltUng the position 
of the ^andable tubular member to float relative to the position of the 
hydraulic actuator. 

39. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising; 

a support member; 

an expansion device for radially expanding and plastically defomning the tubular 

member coupled to the support member; and 
an actuator coupled to the support memb^ for dispiadng the expansion device 

relative to the support member. 

40. The apparatus of claim 39, flirtlier comprisbig: 

a gripping device for gripping the tubular member coupled to the support nnember. 

41 . TYte apparatus of daim 40« wherein the gripping device comprises a plurality of 
ma>/able gripping elements. 

42. The apparatus of daim 41 . wherein the gripping elements are moveable in a radial 
dirscHon relative to the support member. 

43. The apparatus of daim 39, further comprising: 

a sealing device for sealing an interface v^th the tubular member coupled to the support 
member. 

44. The apparatus of daim 43, wherein the sealing device seals an annuius defines 
between the support member and the tubular member, 

45 . The apparatus of daim 39, further comprising: 

a lodcing device for locking the position of the tubular member relative to the support 
member. 

46. The apparatus of daim 45» wherein the loddng device comprises: 

a pressure sensor for contrdlably unloddng the loddng device from engagement with the 
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tubular member when tfie operating pressure wRhin the appaiatus exceeds a 
predetermined amount 

47. The apparatus of claim 45, wherein the locking device cximprises: 

a position sensor for controUabb^ unlodcing the locking device from engagement with the 
tubular memb^ when the position of the actuator exceeds a predetermined amount. 

48. The apparatus of claim 39. wherein the expansion device comprises: 
a support memt}er: and 

a plurality of movable ejqjanslon elements coupled to the support member. 

49. The apparatus of claim 48, further comprising: 

an actuator coupled to the support member for moving the epq^ansion elements 

between a first position and a second position: 
wherein in the first position, the expansion elements do not engage the tubular 

member; and 

wherein in the second position, the expansion elements engage the tubular member. 

50. The apparatus of claim 49, wherein the expansion elements comprfee: 
a first set of expanston elements; and 

a second set of e)cpansion elismsnis; 

whsrsin the first set of e><pansion elements are interleaved v/ith the second set of 
expansion elements. 

61 . The apparatus of claim 50, wherein in the first position, the first set of expansion 
elements are not axiaBy aligned with the second set of expansion elements. 

52. The apparatus of claim SO, wherein In the second position, ttie first set of expansion 
elements are axtally aligned with the second set of expansion elements. 

53. The apparatus of daim 39, wherein the expansion device comprises an adjustable 
expanston device. 

54. The apparatus of claim 39, wherein the expansion device comprises a plurality of 
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expansion devices. 

55. The apparatus of daim 54, wherein at least one of the expansion devices comprises 
an adjustable mansion device. 

56. Ihe apparatus of daim 55. wherein the adjustable expansion device oomprtses: 
a support memben and 

a plurality of movable expansion elements coupled to the support member. 

57. The apparatus of daim 56, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

' between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 
memt)er; and 

wherein in the second position, tfie expansion elements engage the tubular member. 

58. The apparatus of daim 57, wherein the expar^lon elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

Vk'hereln the flrst sst of expansion elements are interleaved with the second set of 
expansion elements. 

59. The apparatus of daim 58, wherein in the first poslHon. the first set of e)q>ansion 
elements are not axiaHy aligned with the second set of expansion elements. 

60. The apparatus of daim 58, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

61 . An apparatus for radially expanding and piasticaliy deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device for radially expanding and plastically deforming the tubular 

member coupled to the support n>emban and 
a sealing assembly for sealing an annulus defined between the support member and 
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the tubular memtier. 

62. The apparatus of daim 61 , furtter comprising: 

a gripping device for gripping the tubular member coupled to the support member. 

63. The appaiatus of daim 62, \vhereln the gripping device comprises a phirafity of 
movable gripping elements. 

64. The apparatus of claim 63, wt^erein the gripping elements are moveable in a radial 
direction relative to the support member. 

65. The apparatus of daim 61 , further comprising: 

a locking dev.ce for locking the posltton of the tubular member relative to the support 
meml>er. 

66. The appa.rs!iU3 of daim 65, wherein the locking device comprises: 

a pressure sensor for controUably unlocking the locking device from engagement with the 
tubular member when the operating pressure witWn the apparatus exceeds a 
predetermined amount 

67. The gpparalus of daim 65. wherein the locking device comprises: 

a position sensor for conlnDltably unlocking the locking device from engagement vwth the 
tubular member when the position of a portion of the appaiBtus exceeds a predetermined 
amount 

68. The apparahjs of daim 61 , further comprising: 

an actuator for displadng the e)q)ans[on device relative to the support member. 

69. Tlie apparatus of claim 68. wherein the actuator comprises means for transfemng 
torsional loads between the sufxfxxt member and the expansion device. 

70. The apparatus of daim 68. wherein the actuator comprises a plurality of pistons 
positioned within corresponding piston chambers. 
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71 . The apparatus of daim 61 , wherein the expansion device comprises: 
a support member, and 

a plurality of movable expansion elements coupled to ttie support member 

72. The apparatus of daim 71 , fiirfher comprising: 

an aduator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not er^gage the tubular 

member, and 

wherein in the second position, the expansion elements engage the tubular member. 

73. The apparatus of daim 72, wherein the expansion elements compr^e: 
a first set of expansion elements; and 

a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

74. The apparatus of daim 73, witerein in the first position, tiie first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

75. The apparatus of daim 73, wherein in fhe second position, the first set of ©qpansion 
elements are axially aligned with the second set of mansion elements. 

76. The apparatus of daim 61 , wherein the expansion device comprises an adjustable 
expansion device. 

77. The apparatus of claim 61 , wherein the expansion device comprises a plurafrly of 
expansion devices. 

78. The apparatus of daim 77, wherein at least one of the e^^ansion devices comprises 
an adjustable expansion device. 

79. The apparatus of daim 78, wherein the acQustaUe expansion device comprises: 
a support member, and 
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a pluraliiy of movable expansion elements coupled to the support member. 

80. The apparatus of daim 79> further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a seoond posiBon; 
wherein in the first position, the expansion elements do not engage the tubular 

member; and 

wherein in the second posiibn, the expansion elements engage the tubular member. 

81 . The apparatus of daim 80, wherein the expansion elements comprise: 
a first set of e^q^ansion elements; and 

a second set of expansion dements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

82. Tlie apparatus of claim 81 , wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

83. The apparatus of claim 81 , wherein in the second position, the first set of expansion 
elements ar^ a^dally aligned with the second sat of ejcpsnsion elsments. 

84. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

a first expansion device for radially expanding and plastically deforming the tubular 

member coupled to the support memben and 
a second expansion device for radially expanding and piasticatty defonning the 

tubular member coupled to the support member. 

85. The apparatus of claim 84, further oomprising: 

a gripping device for gripping the tubular member coupled to the support member. 

86. The apparatus of daim 85* wherein the gripping device comprises a plurality of 
movable gripping elements. 
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67. The apparatus of dalm 86, wher^ the gripping elements are moveable in a radial 
direction relative to the support member. 

SB. The apparatus of daim 84, further comprising: 

a sealing device far sealing an interface with the tubular member coupled to the support 
member. 

89. The apparatus of daim 88, wl^rein the sealing de^ce seals an annulus defines 
between the support member and the tut>uldr member. 

90. The apparatus of daim 84, ftirther comprising: 

a locking device for locking the position of the tubular member relative to the support 
member- 

91 . The apparatus of daim 90, vvherein the locking device comprises: 

a pressure sensor for controliably unlocking the tocking device from engagement with the 
tubular memt>er when ttie operating pressure within the apparatus exceeds a 
predetermined amount. 

92. The apparatus of daim 90, wherein the locldng device comprises: 

a position sensor for controliably unlocking the locking device from eng^ement with the 
tubular memt>er when the position of a portion of the apparatus exceeds a prBdeterrroned 
amount 

93. The apparatus of daim 84, further comprfsing: 

an actuator for disptadng ttie expansion device relath/e to the support member. 

94. The apparatus of daim 93, wher^ the actuator comprises means for transfem'ng 
torsional loads between the support member and ttie expansion device, 

95. The apparatus of daim 93, wherein the actuator comprises a plurality of pistons 
positioned within ooiresponding piston chambers. 
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96. The apparatus of daim 84. wherein at least one of the first second expaneion devices 
comprise: 

a support member; and 

a phiraltty of movable expansion elements coupled to the support member. 

97. The apparatus of daim 96, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein In the first position, the expansion elements do not engage the tubular 

member; and 

Wherein in the second position, the expansion elements engage the tubular member^ 

98. The apparatus of daim 97, wherein the expansion elements comprise: 
a first set of expar^sion elements; and 

E second set of expansion elements; 

wherein the first set of expansion elemsnts ars interleaved with the second set of 
expansion elements. 

99. The apparatus of daim 98, wherein in the first position, the first set of expansion 
elements are not a/daliy aligned with the second set of expansion elements. 

1 00. The apparatus of daim 98, whereon tn the second position, the first set of expansion 
elements are axialiy aligned with the second set of axi^ansion elements. 

1 01 . The apparatus of daim 84, wherein at least one of the first ar>d second expansion 
devices comprise a piuraiify of expansion devices. 

1 02. The apparatus of daim 101 , wherein at least one of the first and second expansion 
device comprise an adjustable expansion device. 

103. The apparatus of daim 102. wherein the adjustable expansion device comprises: 
a support member; and 

a plurality of movable expanston elements coupled to the support member. 
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104. The apparatus of dalm 103, further comprising: 

an actuator ooupled to the support niemt>er for moving the expansion elements 

t>etween a first po^on and a second position; 
wherein in the first posWon, the expansion elements do not engage the tulMjIar 

member; and 

wherein in the second position, the expansion elements engage the tubular member. 

105. The apparatus of daim 104, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elemente; 

wherein the first set of expansion elements are friterieaved with the second set of 
e;q3an5ion elements. 

106. The apparatus of daim 105, wherein In the lirsl posifion, the first set of expansion 
elements ans not axially aligned with the second set of expansion elements* 

107. The apparatus of daim 105. wherein in the second position, the first set of expansion 
elements are axially aligned vrith the second set of expansion elements. 

1 06. An apps^raius for radially ejcpanding and plastlcalty deforming an expandable tubular 
member, comprising: 

a support member; 

a gripping device for gripping the tubular member coupled to the support member; 
a sealing device for sealing an intertace vrfth the tubular member coupled to the 
support member; 

a locWng dewce fbr locking the position of the tubular member relative to the support 
member; 

a first adjustable expansion device for radially expanding and plastically defbnnlng 

the tubular member coupled to the support memt)er: 
a second adjustable expansion device for radially expanding and plastically 

deforming the tubular member coupled to the support member; 
a packer coupled to the support member; and 

an actuator for displadng one or more of the sealing assembly, first and second 
adjustable expansion devfoes. and packer relative to the support member 
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1 09. The apparatus of dalm 108, wherein the lodcing device comprises: 

a pressure sensor for oontrodably unlocking the locking device from engagement with the 

futMjIar member when Ihe operating pressure within the apparatus exceeds a 

predetermined amount 

110- The apparatus of daim 108, wherein the locking device comprises: 

a posrtlon sensor for contnDllably unlocking the locldng device from engagement with the 

tubular member v^en the position of a portion of the apparatus exceeds a predetemiined 

amount 

111. The apparatus of dalm 108, vi/hereln the gripping device comprises a plurality of 
movable gripping elements. 

112. The apparatus of dalm 111, wherein the gripping elements are moveable in a radial 
direction relative io the support member. 

1 1 3. The apparatus of daim 1 08, wherein the sealing device seals an annulus defines 
between the support member and the tubular member* 

1 14. The apparatus of daim 108, vrfierein the actuator comprises msans for transferring 
torsional loads between the support member and the expansk)n devk». 

115. The apparatus of daim 108, wherein the actuator comprises a plurality of pistons 
positioned within corresponding piston diambers. 

116. The apparatus of cbim 108, wherein at least one of the adjustable expansion devices 
comprise: 

a support member, and 

a plurality of movable expansion elements coupled to the support member. 

117. The apparatus of dahn 116, further comprising: 

an actuator coupled to the support member for moving the expansion elements 
between a first position and a second posrtton; 
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Wherein in the first position, fha expansion elements do not engage the tubular 
member, and 

wherein in the second position, tlie expansion elements engage the tubular member. 

118. The apparatus of daim 117, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wher^ the first set of expansion elen^nts are interleaved with the second set of 
expansion elements. 

119. The apparatus of daim 118, wherein In ttie first position, tiie first set of expansion 
elements are not axiaiiy aTtgned V!nth the second set of expansion elements. 

120. The apparatus of daim 118, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

121 . The apparatus of daim 108, wherein at least one of the adjustable expansion devloss 
comprise a plurality of expansion devices. 

1 22. The apparatus of daim 121 , wher^n at least one of the adjustable expansion devices 
comprise: 

a support member; and 

a pluralKy of movable expansion elements coupled to the support member. 

123. The apparatus of daim 1 22, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first positionp the expansion elements do not engage the tubular 

member; and 

wherein in the second position, the expansion elements engage the tubular member. 

124. The apparatus of daim 123, wherein the expan^on elements comprise: 
a first set of expansion elements; and 

a second set of expansion elemenis; 
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wherein the first set Off mansion elements are interleaved with the second set of 
expansion elements. 

125. The apparatus of daim 124, v^reln in the first position, the frst set of expansion 
elements are not a)dally aligned with the second set of axpansbn elements. 

1 26. The apparatus of daim 1 24, wherein In the second position, the first set of expansion 
elements are a^dally aligned With the second set of expansion elements. 

1 27. An actuator, comprising; 
a tubular housing; 

a tubular piston rod movably coupled to and at least parfialty positioned within the housing; 
a plurality of annular piston chambers defined by the tubular housing and the tubular piston 
rod; and 

a plurality of tubular pistons coupled to the tubular piston rod, each tubular piston movably 
positioned within a corresponding annular piston dnamber. 

12B. The actuator of daim 127, fUrther comprising means for transmitting toi^bnal loads 
between the tubular housing and the tubular piston rod. ^ 

I 

129. A method of radially expanding and plastically deTomiing an 6;ipandabls tubular 
member within a borehole liaving a preexisting wellbore casing, comprising: 

positioning the tubular member within the borehole in overlapping relation to the 
wellbore casing; 

radially expanding and plastically deforming a portion of the tubular member to form 
a bell section; and 

radially expanding and plastically defonning a portion of the tubular member above 
the bell section comprising a portion of the tubular member that overlaps witti 
(he wellbore casing; 

wherein the Inside diameter of the bell section (s greater ttian the Inside diameter of 
the radially expanded and plastically defomned portion of the tubular member 
alx3ve the beD secHon. 

130. The method of daim 12g« wherein radially expanding and plastically deforming a 
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portion of the tubular member to fomi a bell section comprises: 

positionhg an adjustable expansion device within the expandable tubular member, 
supporting the expandable tubular member and the adjustable expansion device 
wiftiln the borehole; 

lowering the adjustable expansion device out of the expandable tububr member; 
increasing the outside dimension of the acjustable expansion device; and 
displadng the adjustable expansion device upwardly relative to the e)q}andable 

tubular member n Umes to radially expand and plastically deform n portions of 
the expandable tubuter member, wherein n is greater ttian or equal to 1. 

1 31 . A metfiod for ladially expanding and pktsticdily defomiing an expandable tubular 
member within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion device within the borehole; 
Increasing the size of the adjustable expansion device; and 
displadng the adjustable expansion device upv/ardly relative to the expandable 

tubuter member using tiie hydraulic actuator to rad'^lly expand and plastically 

deform a portion of the expandable tubular member. 

1 32. The method of claim 1 31 . further comprising: 

reducing the sizs of the adjusiable expansion device aft^r the portion of the 
expandable tubular member has been radially expanded and plastically 
defbrmed. 

1 33. The method of claim 1 32, further comprising: 

fluldldy sealing the radially expanded and plastically deformed end of the expandable 
tubular member after redudng the size of the adjustable expansion device. 

1 34. The method of daim 1 33, tUrther comprising: 

permitGng the poslflon of the expandat>le tubular member to float relative to the 

position of the hydraulic actuator after fluldidy sealing the radialiy expanded 
and plasfically deformed end of the expandable tubular member. 
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1 35. The method of daim 134, further comprising: 

injecting a hardenable fluidic seaUng material into an annulus between the 

expandable tubular member and a preeodsting structure aRer pemiltdng the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

136. The method of daim 134, further comprising: 

increasing the size of the adjustable expansion device after perniltHng the position of 
the expandable tubular member to float relative to the position of the hydmulic 
actuator. 

137. The method of daim 136, further comprising: 

displadng the adjustable expansion cone upvvaidiy iBlative to Ihe expandable tubular 
member to radially expand and plastically deform another portion of the 
e)g)andable tubular memtier. 

138. The mettwd of daim 137, further comprising: 

If the end of the other portion of the expandable tubular member overtaps with 
a preexisting structure, then 

not permltb-ng the position of the expandable tubular member to float 

relative to the position of the hydraulic aduator, and 
displadng the a($ustaUe expansion cone upwardly relative to the 
expandable tubular member using the hydraulic actuator to 
radially expand and plastically deform the end of the other 
portion of the expandable tubular member that overlaps with 
the preexisting strudure. 

139. A method for forming a mono diameter wellborn casing within a borehole that 
Indudra a preexisting wellbore casfrig, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion device within the borehole; 
IrKa^asIng the size of the adjustable expansion devlce; 
displadng the adjustable expansion device upwardly relative to the expandable 

tubular member using the hydrauHc aduator to radlaly expand and plastically 
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deform a portion of the expandable tubular member; and 
displacing the acQustable expansion device upwardly relative to Ihe expandable 
tubular member to radiaiiy expand and plastfcaiiy deform the remaining 
portfon cf the expandable tubular member and a portion of the preexisting 
weObore casing that overlaps with an end of the remaining portion of the 
expandable tubular member. 

140. The method of cteim 139, further comprising: 

redudng the size of the adjustable expansion device after the portion of the 

expandable tubular member has been radially expanded and plastically 
d^ormed, 

1 41 . The method of daim 140, further comprisfrig: 

fluidlcly sealing the radiaiiy expanded and plastically deformed end of the expandable 
tubular member after redudng the size of ttie adjustable expansion device. 

142. The method of daim 141 , flirtlier comprising: 

permitting the position of the expandable tubular member to float relative to the 

position of the hydraulic actuator after fluldidy sealing the radially expanded 
and plEstically deformed end of ihe expandable tubular member. 

143. The method of daim 142, further comprising: 

injecting a hardenable fluidic sealing material into an annulus between the 

expandal>le tubular member and the borehole after permitting the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator. 

144. The method of daim 142, further comprising: 

increasing the size of the adjustable expansion device after permitting the position of 
the expandable tubular member to float relative Id the position of the hydraulic 
actuator. 
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145. The method of daim 1 44. further comprising: 

dispbcing the adjustable expansion cone upwardly relative to the esqaandable tubular 
member to radially expand and plastically defonr^ the rennaining portion of the 
expandable tubular member. 



1 46. The method of claim 145, further comprising; 

not permltHng the position of the expandable tubular member to float relative to the 
position of the hydraulic actuaton and 

dispiadng the adjustable expansion cone upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically defbmi 
the end of the remaining portion of the expandable tubular member that 
overlaps with the preexisting wellbore casing after not permitting the position 
of the expandable tubular member to float relative to the position of the 
hydraulic actuator. 



147. A method of radially expanding and plastically defonning a tubular member, 
comprising: 

positioning the tubular member within a preexisting stmcture; 

radially expanding and plastically defomiing a lower portion of the tubular member to 

form a bell section; and 
radially expanding and p^ticaBy dsfonming a portion of the tubular member above 

the bell section. 

148. The method of daim 147, wherein positioning the tubular member within a 
preexisting structure comprises: 

locking the tubular member to an expansion device, 

149. The method of claim 148, wherein positioning the tubular member within a 
preexisting structure comprises: 

unloddng the tubular member from an expansion device if the operating pressure 
within the preexisting structure exceeds a predetermined amount 

1 50. The method of claim 1 48, whenain positioning the tubular memtier within a 
preexisting structure comprises: 
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unlocking the tubular member from an expansion device if the position of an actuator 
coupled to the tubular member exceeds a predetamnined amount. 

151. The methKxi of claim 1 47, wherein radially expanding and plastically deforming a 
tower portion of the tubular member to form a bell section comprises: 

lowering an expansion device out of an end of the tubular memben and 
pulling the expansion device through the end of the tubular member. 

1 52. The method of daim 151 , wherein towering an expansion device out of an end of the 
tubular member comprises: 

towering the expansion device out of the end of the tubular member; and 
adjusting the size of the expanston device. 

1 53. The method of daim 152, wherein the expansion device Is adjustable to a plurality of 
sizes. 

1 54. The method of cl^m 152, wherBin the expansion device comprises a plurafity of 
adjustable expansion device. 

155. The method of c^ltn 154, wherein at least one of the adji^table expanston devices is 
acQustabIs to a plursilit^' of sizes. 

156. The method of daim 151 , wherein pulling the e)qpan$ion device through the end of 
the tubular member comprises; 

gripping the tubular member; arxJ 

pulling an expanston device through an end of the tubular member. 

1 57. The method of daim 1 56, wherein gripping the tut>ular member comprises: 
pemiittlng axial displacement of the tubular member In a fiFst direction; and 
not permitting axial displacement of the tubular member in a second direction. 

15B. The method of ctoim 156, wherein pulling the expan^n device throi^h the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using an 
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actuator. 

159. The method of daim 142» wherein radially expanding and plastically deforming a 
poilion of the tubular member above the bell section comprises: 

lowering an expansion device out of an end of the tubular member; and 
pulling the expansion device through the end of the tubular member. 

160. The method of daim 159, wherdn lowering an expansion device out of an end of the 
tubular member comprises: 

lowering the «q>ansion device out of the end of the tubular member and 
adjusting the size of the expansion device. 

161 . The method of daim 1 60, wherein the expansion device is adjustable to a plurality of 
sizes. 

162. Ths method of daim 160, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

163. The method of daim 162, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sIzbs. 

164. The method of daim 159, wherein pulling the expansion device through the end of 
the tutHJlar member comprises: 

gripping the tubular member and 

puMng an expansion device through an end of the tubular member. 

1 65. The method of daim 1 64, wherein gripping the tubular member comprises: 
permitting axial displacement of the tubular member in a first diredion; and 
not pemiitting axial displacement of the tubular member in a second diredion. 

1 66. The method of daim 1 64, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device ttirough the end of the tubular member using an 
actuator. 
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167. The method of dalm 159, wherein pulling the expansion device through the end of 
the tubular member comprises: 

polling ttie expansion device through the end of the tubular member using fluid 
pressure. 

168. The method of claim 167, wherein pulling the expansion device through the end of 
the tubular member using fluM pressure comprises: 

pressurizing an annulus wHhin the tubular member above ttie expansion device. 

169. The method of daim 147, wherein radially expanding and plastically deforming a 
portion of the tubular member above the bell section comprises: 

fluididy sealing an end of the tubular memben and 
pulling the expansion device through the tubular member. 

1 70. The msthod of dalm 1 69, v^hereln the ex|>ansion device is adjustable. 

171 . The method of daim 170, wherein the expansion device is adjustable to a plurality of 
si2fies. 

172. The method of dalm 1 69, wherein tiis s&cpansion de*/io9 comprise a piuraiit:^' of 
adjustable expansion devices. 

1 73. The method of daim 1 72, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sb»s. 

174. The method of daim 169, wherein pulling the expansion device through the end of 
the tubular member comprises; 

gripping the tubular member; and 

pulling an expansion device through an end of the tubular member. 

175. The method of daim 174, wherdn pulftig the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using an 
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actuator. 

176. The method of claim 169, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using fluid 
pressure. 

177. The method of dalm 178, wherein pulling the expansion device through the end of 
the tubular member using fluid pressure comprises: 

pressurizing an annulus within the tubular member above the expansion device. 

1 78. The method of claim 1 47, wherein radially expanding and plastically defomilng a 
portion of the tubular mwiber above the bell section comprises: 

overiapping the portion of the tubular member above the bell section with an end of a 

preexisUng tubular member, and 
pulling an expansion device thnxigh the overiapping portions of the tubular member 

and the preexisting tubular member. 

179. The method of daim 178, wherein ttie expansion device is ac^ustable. 

1 80. Ths method or daim 1T9, wherein the e);pans4on device is edjustable to a pluraBty of 
sizes. 

181 . The method of dalm 178, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

182. The method of daim 181, wherein at least one of the adjustable e^qpansion devices Is 
adjustable to a plurality of sizes. 

1 83. The method of dalm 178. wherein pulling the expansion device through the 
overiapping portions of the tubular member and the pree)dstlng tubular member comprises: 

gripping the tubular member; and 

pulling the expansion device through the overiapping portions of the tubular member 
and the preexisting tubular member. 
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1 84. The method of claim 1 83, wherein puffing the expansion device through the 
overlapping porttons of the tutnilar member and the preexisting tul>ular member comprises: 

pulling the expansion device through the overlapping portions of the tubular member 
and the preexisting tubular memlier using an actuator. 

1 85. The method of dalm 1 78, wherein pulling the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member comprises: 

pulllr« the expansion device through the overlapping portions of the tubular member 
and the preexisting tutxjiar member using fluid pressure. 

186. The method of daim 185, wherein pulling the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member using fluid 
pressure comprises: 

pressurizing an annulus within the tubular member above the expansion device. 

1 87. The method of claim 147, further comprising: 

injecting a hardenable fluidic sealing material into an annulus between the 
expandable tubular member and the preexisting structure. 

1 88. A method of injecting a haidensble fluidic sealing material into an annulus between a 
tubular member and a preexisting struc^re, comprising: 

positioning the tubular member Into the preexisting structure; 
sealing off an end of the tubular memben 
operating a valve within the end of the tubular member; and 
Injecting a hardenable fluidic sealing material through the valve into the annulus 
between the tubular member and the preexisting structure. 

1 89. A method of engaging a tubular member, comprising: 
positioning a plurality of elements within the tubular member; and 
bringing the elements into engagement with the tubular member. 

1 do. The method of daim 1 89, virtierein the elements comprise: 
a first group of elements; and 
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a second group of elements; 

wherein the first group of elements are interleaved with the second group of 
elements. 

191. Jhe nrrethod of claim 189, wherein bringing the elements into engagement with the 
tubular member comprises: 

bringing the elements Into axial alignment 

1 92. The method of daim 189, wherein bringing the elements Into engagement with the 
tubular member further comprises: 

pivoting the elements. 

193. The method of dalm 189. wherein bringing the elements into engagement with the 
tubular member further comprises: 

translating the elements. 

194. The method of dalm 189, wherein bringing the elements into engagement with the 
tubular member further comprises: 

pivoting the elements: and 
translating the elements. 

195. The method of claim 189, wherein bringing the elemisnts Into engagement with the 
tubular member comprises: 

rotating the elements about a common axis. 

196. The method of daim 189. wherein bringing the elements into engagement with the 
tubular member comprises: 

pivoting the elements about corresponding axes; 

translating the elements; and 

rotating the elements about a oomnnon axis. 

1 97. The method of dalm 1 89, further comprising: 

preventing the elements from coming into engagementwilh the tubular member If the 
inside diameter of the tubular member is less than a predetermined value. 
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1 98. The method of daim 1 97, wherein preventing the elements from corning into 
engagement with the tubular member if the inside diameter of the tubular member is less 
than a predetermined value comprises: 

sensing the inside diameter of the tubular member. 

1 99. A locidng device for locking a tubular member to a support member, comprising: 
a radially movable locking device coupled to the support mender for engaging an interior 

sifffaoa of the tubular member. 

200. The devtee of dalm 199, further comprising: 

a pressure sensor for controltebly unlocking the kx^ing device from engagement with the 
tubular member when an operating pressure exceeds a predetermined amount 

201 . The device of claim 1 99, further comprising: 

a position sensor for controllably unlocking the locking device from engagement vflth the 
tubular memt)er when a position exceeds a predetemiined amount 

202. A method of toddng a tubular member to a support member, comprising: 
locking a kxJtAng element in a position ttia^ engages an 'miBrior surface of the tubular 

memb^. 

203. The method of daim 202, further comprising: 

controllably unlocking the locking element from engagement with the tubular member when 
an operating pressure exceeds a predetermined amount 

204. The method of daim 202, further comprising: 

controllably unlocking the locking element from engagement with the tubular m^nber when 
a position exceeds a predetennined amount 

205. A system for radially expanding and plastically deforming an expandable tutxjiar 
member within a borehole, comprising: 

means for positioning an adjustable expansion mandrel within the expandable tubular 
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member; 

means for supporting fte expandable tubular member and the adjustable expansion 

mandrel vrithin the borehole; 
means for lowering 8ie adjustable expan^n mandrel out of the expandable tubular 

memtier; 

means for increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwani^ t^lative to the 

expandable tubular member n times to radially expand and plastically deform 
n portions of the expandable tubular member. 

206. A system for fbnrMng a mono diameter wellbore casing, comprising; 
positioning an adjustable expansion mandrel within a first expandable tubular memben 
means for supporting the first expandable tubular member and the adjustable 

expansion mandrel wllhin a borehole; 
means for towering the adjustable expansion mandrel o\A tA the first expandable 
tubular member; 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for displadng the adjustable expansion mandrel upwardly relative to the first 
e;qpandabl?i tubular member m tim^ to radiell>' e\pand and plastically deform 
m portions of the first expandable tubular member within the borehole; 

means for positioning the adjustable expansion mandrd within a second expandable 
tubular member 

means for supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overiapplng relation to the first 
expandable tubular memt)er; 

means for lowering the acQustable expansion mandrel out of the second expandable 
tubular memben 

means for increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwardly relative to the 

second expandable tubular member n times to radially expand and plastirally 
deform n portions of the second expandable tubular member within the 
borehole. 
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207. A system for radially expanding and plastically defbimlng an expandable tubular 
member wftWn a bor^ole, comprising: 

means for positioning an adjustable expansion mandrel wiMn the wpandable tubular 
member: 

means for supporting the expandable tubular member and the adjustable expansion 

mandrel within the borehole: 
means for lowering the acQustable expansion mandrel out of the expandable tubular 

memben 

means for increasing the outside dimension of the adjustable expansion mandrel; 

means for dlspladng the adjustable expansion mandrel up\A/ardly relative to the 

expandable tubular member n times to radially expand and plastically deform 
n portions of the expandable tubular member within the borehole; and 

means for pressurizing an interior region of the expandable tubular member above 
the adjustable expansion mandrel during the radial expansion and plastic 
defon^atiOT of tfie expandable tubular member witJiin the borehole. 

208. A system for forming a mono diameter wellbore casing, comprising: 

means for positioning an adjustable expansion mandrel within a first expandable 

tubular member; 

msans for supporting the first expandable tubular member and the adjustable 

expansion mandrel within a borehole; 
means fcNr lowering the adjustable expansion mandrel out of the first expandable 

tubular member, 

means for incredsing the outside dimension of the adjustable expansion mandrel; 

means for dlspladng the adjustable expansion marxlrel upwardly retake to the first 
expandable tubular member m times to radially expand and plastically deform 
m portions of the first expandable tubular member within the borehole; 

means for pressuriiring an interior region of the first expandable tubular member 
above the adjustable expansion mandrel during the radial expansion and 
plastic defomretion of the first expandable tubular member within the 
borehole; 

means for positioning the adjustable expansion mandrel within a second expandable 
tubular member; 
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means for supporting the seoond expandable tubular member and ftie adjustable 
expansion mandrel ^^in the borehole in overlapping relation to the first 
expandable tubular memben 

means for lowering the adjustable expansion mandrel out of the second expandable 
tubular memt)er, 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the adtustable expansion mandrel upwardly relative to the 

second expandable tubular member n times to mdially expand and plastically 
d^orm n portions of the seoond expandable tubular member within the 
borehole; and 

means for pressurizing an interior region of the second expandable tubular member 
above tlie a^uslabla ^q^slon mandrel during the radial expansion and 
plastic deformation of the second expandable tubular member within the 
borehole. 



209. A system for drilling a borehole within a subterranean formation and flien radially 
expanding and plastically defonming an expandable tubular member within the drilled 
l>orehole, comprising: 

means for positioning an adjustable expansion mandrel within the expandable tubular 
member; 

means for coupling a driiiing member to an end of the expandable tubular member; 

means for drilling the borehole u^ng the drilling member, 

means for positioning the adjustable expansion mandrel and the expandable tubular 

member within the drilled borehole; 
means for lowering the adjustable expansion mandrel out of the expandable tubular 

member, 

means tor increasing the outside dimension of the adjustable expar^ion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwardly relative to the 

expandable tubular member n times to radially expand and plastically deform 
n portions of the expandable tubular member within the drilled borehole. 



210. A system far fomning a mono diameter wellbone casing within a borehole, comprising: 
means for positioning an adjustable expansion mandrel within a first expandable 

g4A 



AMENDED SHEET (ARTICLE 19) 



wo 2003/042487 



PCT/US2002/036267 



tubular member, 

means for coupling a drilling merrtw to an end of the first expandable tubular 
member, 

means lor drilling a first section of the borehole U3lng the drilling member; 
means for suppoilfng the first expand^le tubular member and the adjustable 

expansion mandrel within the drilled first secHon of the borehole; 
means for lowaring the acflustable expartsion mandrel out of the first expandable 

tubular nvemben 

means for increasing the outside dimension of the adjustable axpansion n^ndret; 
means for dispiadng the adjustable expansion mandrel upwardly relative to the first 

expandable tubular member m times to radially expand and plastically deform 

m portions of the first expandable tubular member within the drilled first 

section of the tnxehole; 
means for positioning ttie adjustable expansion mandrel within a second expandable 

tubular member; 

means for coupling the drilling memtier to an end of the second expandable tubular 
member, 

means for drilling a second section of the borehole using the drilling member, 
means for supporting the second expandable tubidar member and the adjustable 
expansion mandrel within the borehole in overiapping relation to the first 
expandable tubular mentec wiihin the second drilled secKon of the bor^hob; 
means for lowering the adjustaible expansicSn mandrel out of the second expandable 
tubular member; 

means for increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwardly relative to the 

second expandable tubular member n times to radially expand and plastically 
deform n porfions of the second expandable tubular member within the drilled 
second section of the borehole. 

211. A system for drilling a borehole within a subterranean formation and then radially 
expanding and plastically defonmir^ an expandal>le tubular member within the dniled 
borehole, comprising: 

means for positioning an adjustable expansion rrandnel within the expandable tubular 
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member, 

means for coupling a drilling member to an end of the e)9>andable tubular member, 
means for drilling the borehole using the drilGng member. 

means for positioning the adjustable ^andon mandrel and the expandable tubular 

member within the drilled borehole; 
means for lowering the adjustable expansion mandrel out of the exparulable tubular 

member, 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the adjustable expansion mandrel upwardly relative to the 

expandable tubular nnembern times to radially expand and plastically defomi 
n portions of the expandable tubular member within the drilled borehole; and 

means tor pressuring an interior portion of the expandable tubular mernber above the 
adjustable expansion mandrel during the radfeil expansion and plastic 
deformation of the expandable tubular member within the drilled borehole. 

212- A system for fonning a mono diameter wellborn cseing wlttiin a borehole, comprising: 
means for positioning an adjustable expanston mandrel within a first expandable 
tubular member 

means for coupling a drilling member to an end of the first expandable tubular 
member; 

means fer drilling a flrst seciion of the borehole using the drilling membsr, 
means for supporting the first expandable tubular member and tfie adjustable 

expansion mandrel wthin the drilled first section of the borehole; 
means tor lowering the adjustable expansion mandrel out of the first expandable 

tubular member; 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the adjustable expansion mandrel upwardly relative to the first 
expandable tubular member m times to radially expand and plastically deform 
m poritons of the first expandable tubular member \A^in the drilled first 
section of the borehole; 

means for pressuring an Interior portion of the first expandable tubular member 
above the adjustable expansion mandrel during the radial expansion and 
plastic defonnation of the first expandable tubular member within the first 
drilled sectfon of the borehole; 
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means for positioning the adjustable expansion mandrel within a second expandable 
tubular member; 

means for ooupDng the drilling member to an end of the second expandable tubular 
member; 

means for drilliag a second section of the bonehole using the drilling member; 

means for supporting the second expandable tubular member and the adjustable 
mansion mandrel within the borehole In overlappfng nelation to the first 
expandable tubular member within the second drilled sedton of the borehole; 

means for lowering the adjustable expansion mandrel out of the second expandable 
tubular member; 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the adjustable expansion mandrel upwandly relative to the 

second expandable tubular member n times to radially expand and plastically 
defomn n portions of the second expandable tubular member within the drilled 
second section of the borehole; and 

means for pressuring an interior portion of the second expandable tubular member 
above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the second e)9)andabie tubular member within Ihe 
drilled second section of the borehole. 

21 3. A system for radially e^cpanding and plastically defonning an expandable tubular 
member within a l>orehoIe, comprising: 

means for positioning first and second adjustable expansion mandrels within the 

expandable tubular member; 
means for supporting the expandable tubular member and the first and second 

adjustable expansion mandrels within the borehole; 
means for lowering the first adjustable expansion mandrel out of the expandable 
tubular memben 

means for hcreasing tte outeide dimension of the first adjustable expansion 
mandrel; 

means for displacing the first adjustable expansion mandrel upwanily relative to the 
expandable tubular mernber to radially expand and plasHcaBy deform a lower 
portion of the expandable tubular member; 

means for displacing the first adjustable expansion mandrel and the second 

87A 



AMENDED SHEET (ARTICLE 19) 



wo 2<l03/()42487 



PCT/US2002/036267 



adjustable expansion mandrel downwardly relative to the expandable tubular 
member; 

means for decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing tlie outside dimension of flie seccmd adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relatfve to 
the expandable tubular member to radially expand and plastically defdmi 
portions of the e)q)andable tubular member above th& lower portion of the 
expandable tubular member; 

wherein the outside dlmenston of the first adjustable expansion mandrel Is grater 
than the outside dimension of the second adjustable expansion mandrel. 

214. A system for formir^ a mono diameter wellbore casing, comprising: 

means for positioning first and second adjustable expansion mandrels wrthin a firet 

expandable tubular member; 
mean? for supporting the first expandable tubular member and the first end second 

adjustable expansion mandrels within a borehole; 
means for lowerir^ the first adjustable expansion mandrel out of the first expandable 

tubular member, 

n^ans for Increasing the outside dimension of the first acQustable expansion 
mandnsl; 

means for displacfng the first adjustable expansion mandrel upwardly relative to the 

first expandable tubular member to radially expand and plastically defonti a 

tower portion of the first expandable tubular member; 
means for displacing the first adjustable expansfon mandrel and the second 

adjustable expansion mandrel downwardly relative to the first expandable 

tubular member; 

means for decreeing the outside dimension of the first adjustable expansion 
mandrel and Increasing the outside dhnenslon of the second adjustable 
expansion mandrel; 

means fordispladng the second adjustable expansion mandrel upwardiy relative to 
the first e)qpandable tubular member to radially expand and plastically defonn 
portions of the first expandable tubular member ^ove the lower portion of the 
expandable tubular member; 
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means for positioning first and second acQustabie expansion mandrels within a 

second expandable fibular memben 
means for supporting the first expandable tubutor member and the first and second 

adjustable e)?)ansfon mandrels wtthh the borehole In overlawring relation to 

the first expandable tubular memben 
means for lowering the first adjustable expansion mandrel out of the second 

expandable tubular member; 
means for increasing the outside dimension of the first adSuatable expansion 

mandrei; 

means for displacing the first adjustable expansion mandrel upwadly relative to the 
second expandable tubular member to radially expand and plastically defonn 
a tower portion of the second ^cpandable tubular memben 

means for displacing the first adjust^le expansion mandrel and the second 

adjustable expansion mandrel downwardly relative to the second expandable 
tubular member, 

means for decreasing the outside dimension of the first adjustable ejcpansion 
mandrel and increasing the outside dimension of the second adjustable 
expansion nrkandrel; end 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the second expandable tubular member to radially expand and plastically 
defonn portions of the second expandable tubular member above the Icxwer 
portion of the second expandable tubular mmben 

wherein the outside dimension of the first ad|u$table expansion mandrel is greater 
than the outside dimension of the second adjustable expansbn mandrel. 

21 5. A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for positioning first and second adjustable expansion mandrels within the 

expandable tubular member; 
means for supporting the expandable tubular member and the first and second 

adjustable expansion mandrels within the borehole; 
means for lowering the first adjustable expandon mandrel out of the expandable 
tubular member; 

means for increasing the out^e dimension of the first adjustable expansion 
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mandrel; 

means for displacing the first adjustable expansion mandrel upwardly relative to the 

expandable tubular member to radially expand and plastically defom) a tower 

portion of the expandable tubular member, 
means for pressurizing an Interior region of the e)q>andable tubular member above 

the first adjustable expansion mandrel during the radial expansion of the 

lower portion of the expandable tububr member by the first adjustable 

expansion mandrel; 
means for displadng the first ac^ustable expansion mandrel and the second 

adjustable expansion mandrel downwardly relative to the expandable tubular 

member; 

means for decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the expandable Uibuter member to radially e)cpand and plastical^' deform 
portions of the e3q>andabie tubular member above the lower portion of the 
expandable tubular memben and 

means for pressurizing an Interior region of the expandable tubular member above 
the second adjustable expansion mandrd during the radial expansion of the 
pcfftions of the e^tpandable tubular member above th& lower r>ortion of ttie 
e?qDandabl© tubular member by the second adjustable expansion mandrel; 

wherein the outside dimension of the first adjustable expansion mandrel Is greater 
than the outside dimension of the serand adjustable expansion mandrel. 

21 6. A system for fonrdng a mono diameter wellbore casing, comprising; 

means for posfOoning first and second adjustable expansion mandrels within a first 

expandable tubular member; 
means for supporting the first expandable tubular member and the first and second 

adjustable expansion mandrels within a borehole; 
means for lowering the first acQustable expansion mandrel out of the first expandable 

tubular rr^mber; 

means for increasing the outside dimension of the first adjustable expansion 
mandrel; 
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means for displacing the first adjustable expansion mandrel upwardly relative to the 

first expandable tubular member to radially expand and plasfically defom) a 

lower portion of the first expandable tubular memben 
means for prsssurtang an Interior rsgfon of the first expandable tubular member 

above the first adjustable expansion mandrel during the radial expansion of 

the lower portion of the first expandable tubular member by the first 

adjustable expansion mandrel; 
means for dtspladng the first aciyustable expansion mandrel and the second 

adjustable expansion mandrel downwardly reiaOve to the first es^ndable 

tubular nDember; 

means for decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the first expandable tubular member to radially e;q>and and plastically defonn 
portions of the first expandable tjjbular member above tJie lower portion of the 
expandable tubular mamben 

means for pressurizing an Interior region of the first expandable tubular member 
above the second adjustable expansion mandrel during the radial expansion 
of the portions of the first expandable tubular member above the lower portion 
of the. firsi: ercpsndable tubular member by ih& second adjustable ©cpansion 
mandrel; 

means for positioning first and second adjustable expansion mandrels within a 

second expandable tubular member; 
means for supporting the first expandable tubular member and the first and second 

adjustable expansion mandrels wittiin the borehole in overlapping relation to 

the first expandable tubular member; 
means for lowering the first adjustable expansion mandrel out of the second 

expandable tulKilar membten 
means for increasing the outside dimension of the first adjustable expansion 

mandrel; 

means for displacing the first adjustable expansion mandrel upwardly relative to the 
second expandable tubular member to radially expand and plastically deform 
a lower portion of the second expandable tubular member. 
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means for pressurizing an interior region of the second expandable tubular member 
above the first adjustable expansion nfiandrel during ttie radial expansion of 
the lower portion of the second expandable tubular member by the first 
adjustable e)q)ansion mandrel; 

means for displacing the first adjustable expansion mandrel and the second 

adjustable expansion mandrel downwardly relative to the second expandable 
tubular member; 

means for decreasing the outside dimension of the first adjustable expansion 
rrrandrel and increasing the outside dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwartJIy relative to 
the second expandable tubular member to radially expand and plastically 
defonn portions of the second expandable tubular member above the lower 
portion of the second expandable tubular member; and 

means for pressurizing an interior region of thie second expandable tubular member 
above the second adjustable $)q)ansion mandrel during the radial e^qjanslon 
of the portions of the second ^cpandabla tubular member above the lower 
portion of the second expandable tubular member by the second adjustable 
expansion mandrel; 

wherein the outelde dimension of the first adjustable expansion mandrel is greater 
than Ihe outside dimension di ths second adjustable e?spansidn mandiBl. 

21 7, A system for radially expanding and plastically deforming an expandable tubular 
member within a boretiole, comprising: 

means for supporting the expandable tubular member, an hydrauDc actuator, and an 

adjustable expansion mandrel wHMn the borehole; 
means for ^creasing the size of the adjustable expansion mandrel; and 
means for displacing the a<^table expansion mandrel upwardly relative to the 
expandable tubular member using the hydraulic actuator to radfeilly expand 
and plasHcally defomi a portion of the esqiandabie tubular member. 

21 8. The system of claim 21 7, further comprising: 



1D2A 



AMENDED SHEET (ARTICLE 19) 



wo 2003/042487 



PCT/US2002/036267 



maans for reducing the sfze of the adjustable expansion mandrel after the portion of 
the expandable tubular member has been radially expanded and plastically 
defmned* 

219. The system of dalm 21 8, further comprteing: 

means for fhlidicly sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the acQustabte 
expansion mandrel. 

220, The system of claim 21 9, fUrlher comprising: 

means for permltfing the po^on of the expandable tubular member to float relative 
to the position of the hydraulic actuator after fluldidy sealing the radially 
expanded end plastically deformed end of the expandable tubular member 

221 • The system of daim 220, further cximprislng: 

means for injecting a hardenable fluidic dealing material into an annulus between the 
expandable tubular member and a preexisting stnjcture after pemnitBng the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

222. The system of dalm 220. furih^ comprising: 

means for increasing the size of the adjustable expansion mandrel after pemiitling 
the position of the expandable tubular member to float relative to the position 
of the hydraulic actuator. 

223. The system of dalm 222, further comprising; 

means for displadng the adjustable expansion cone upwardly relative to the 

e)Q>andable tububr member to Radially expand and plastically defonn another 
portion of the expandable tubular member, 

224. The system of daim 223, further comprising: 

If the end of the other portion of the expandable tubular member overiaps with a 
preexisting structure, then 

means for not permitting the position of the expandable tubular member to 
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float relative to the posftion of the hydrauHc actuator, and 
means for displacing the adjustable expansion cone upwandly relative to the 
expandable tubular nmrriber using the hydrau/ic actuator to radially 
expand and plastically defonti the end of the other portion of the 
^andabie tubular memba- that overtops with the preexisting 
structure. 



225. A system for fomiing a mono diameter wellbore casing within a borehole that 
Indudes a preexisting wellbore casing, comprising: 

means for supporting the expandable tubuiar member, an hydraulic actuator, and an 
adjustable expansion mandrel within the borehole; 

means for increasing the size of tiie adjustable expansion mandrel; 

means for displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular member using the hydraulic actuator to radially expand 
and plastically deform a portion of the expandable tubular member; and 

means for displacing the acQustable expansion mandrel upwardly relative to the 
expandable tubular member to radially expand and plastically deform the 
remaining portion of the expandable tubular member and a portion of ttie 
preexisting wellbore casing tiiat overlaps witii an end of the remaining portion 
of the e)q;>andable tubular member. 



226. The system of claim 225. further comprising: 

means for reducing the size of tiie adjustable expansion man*el after the portion of 
the expandable tubular member has been radially expanded and plastically 
deformed. 



227. The system of dalm 226, forther comprising; 

means for fluldlcly sealing the radially expanded and plasficaVy defonned end of flie 
expandable tubular member after reducing the ske of ttie adjustable 
expansion mandrel. 
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228. The system of dalm 227, further comprising: 

means for permitting the position of the expandable tubular member to float relative 
to the position of the hydraulic actuator after flutdidy sealing the radially 
expanded and plastically defonned end of the expandable tubular member 

229. The system of daim 228, further comprising: 

means for injecting a hanisnabld fluldic sealing material Into an annulus between the 
expandable tubular member and fhe borehole after permitting the position of 
the expandable tubular member to float relativa to the position of the hydraulic 
actuator. 

230. The system of daim 228, further comprising: 

means for increasing the size of the adjustable expansion mandrel after permitting 
ttie posiiton of the expandable tubular memt>er to float relative to the position 
of the hydraulic actuator. 

231 . The system of claim 230. furth^ comprising: 

means Ibr disptedng the adiustaUe expandon cone upwardly relative to the 

expandable tulxilar member to radially expand and plasticalty deform the 
remalrdng portion of the expandable tubular momi>er. 

232. The s^'stem of daim 231 » further comprising: 

means for not penfnttting the position of the expandable tubular memt>er to float 
relative to the position of the hydraulic actuator; and 

means for disptadng the adjustable expansion cone upwardly relative to the 

expandable tubular member using the hydraulic actuator to radially expand 
and plasflcally deform the end of the remaining portion of the expandable 
tubular memt>er that overlaps with the preexistrng welltKare casing after not 
permlttbig the position of the expandable tubular member to float relative to 
the position of the hydraulic actuator. 

233. A system of radially expanding and plastically deforming an expandable tubular 
member within a borehole having a preexisting wellbore casing, comprising; 
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means for positioning the tubular member within the borehole Jn overlapping relation 

to the wellbore casing; 
means for radially expanding and plastically defomiing a portion of the tubular 

member to form a bell section; and 
means for radially expanding and plasticaBy defomiing a portion of the tubular 

member above the bell section comprising a portion of the tubular member 

that overfaps with the wellbore casing; 
wheTBin the Inside diameter of the bell section is greater than the inside diameter of 

tfie radially expanded and plaeticalfy deformed portion of the tubular member 

above the bell section. 

234. The system of claim 233, wherein radially exparuiing and plastically defomiing a 
portion of the tulxilar member to form a belt section comprises: 

means for positioning an adjustable expansion de\^^ce within the expandable tubular 
member, 

msans for supporting the expandable tubular member and ttie adjustable expansion 

device \k4thin the borehole: 
means for lowering the adjustable expansion device out of the expandable tubUkir 

memben 

means for increasing the outside dimension of the adjustable expansion device; and 
means for di$pladng the adjueiabis expansk>n device upwardly relative to the 

expandable tubular nnember n times to radially e^^pand and ptastically deform 
n portions of the e)qKindable tubular member, wherein n is greats than or 
equal to 1. 

235. A system for radially expanding and plastically defomiing an expandable tubular 
member within a borehole, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 

adjustable expansion device within the borehole: 
means for increasing the size of the adjustable expansion device; and 
means for displao'ng the adjustable expansion device upwardly relative to the 

expandable tubular member using the hydraulic actuator to radially expand 
and plastically deform a portfon of the expancteible tubular member. 
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236. The system of claim 235, further comprising: 

means for reducing the size of tie adjustable expanston device after the portion of 
the expandable tubular member has been radially expanded and plastically 
deformed. 

237. Ttie system of dalm 236, further comprising: 

means for flufdldy sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the adjustable 
expansion devioe. 

23B. The system of claim 237, further oompiising: 

means for permftting the position of the expandable tubular member to float relative 
to the position of the hydraulic actuator after fluldtdy sealing the radially 
expanded and plasticaliy defomned end of the expandable tubular member. 

239. The system of claim 238, further comprising: 

means for injecting a hardenabte fluldic sealing material into an annulus between the 
expandable tubular member and a preexisting stmcture after pemnittlng the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

240. The system of daim 238, further comprising: 

means for increasir^ the size of the adjustable e)q:>anslon device after permitting the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

241 . The system of daim 240, lufiher comprising: 

means for dlspladng the adjustable expansion cone upwardly relative to the 

expandable tvbu\BT member to radially expand and plastically deform another 
portion of the expandable tubular member. 

242. The system of daim 241 , further comprising: 

if the end of the other portion of the expandable tubular manber overiaps 
a preexisting structure, then 

107A 



AMENDED SHEET (ARTICLE 19) 



wo 2003/042487 



PCT/US2002/036267 



means for not permftting the position of flie expandable tubular 
member to float relative to the position of the hydraulic 
actuator; and 

means for displacing the adjustable expansion cone upwardly relative 
to the expandable tubular member using the hydrauHc actuator 
to radially expand and plastically deform the end of the other 
portion of the expandable tubular member that overlaps with 
the preexisting structure. 



243. A system for forming a mono diameter welibore casing within a borehole that 
includes a pree)dsting w^lbora casing, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 
adjustable expansion device within the borehole; 

means for increasing the size of the adjustable expansion device; 

means for displacing the adjustable expansion device upwardly relative to the 

expandable tubular member using the hydrauHc actuator to radially e;;pand 
and plastically defomi a portion of the expandable tubular member, and 

means for displacing the adjustable expansion device upwardly relative to the 
expandable tubular member to radially expand and plastically defomi the 
remaining portion of Vne expandable tubdar member and a portion of the 
pr&e?dsling welibore csising that overlaps witii an end of the remaining portion 
of the expandable tubular member. 



244. The system of claim 243, further comprising: 

means for reducing the size of the adjustable expansion device after the portion of 
thie expandable tubular member has been radially expanded and plastically 
deformed. 



245. The system of daim 244, further comprising: 

means for Huididy sealing the radially expanded and plastically deformed end of the 
expandable tubular member after redudng the size of the adjustable 
expar)don device. 
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246. The system of dalm 245. further comprtelng: 

means for permitting the position of the expandable tuhufar member to float relative 
to the position of the hydraulic actuator after fluidicly sealing the radteRy 
expanded and plastically d^omied end of the expandable tubular member. 

247. The system of claim 246, further comprising: 

means for injecting a hardenable fluldfc sealing material into an annulus between the 
^andable tubular member and the borehole after pemiltting the position of 
the expandable tubular memberto float relative to the position of the hydraulic 
actuator. 

248. The system of dalm 246, further comprising: 

means for increasing the site of the adjustable expan^n device after penmitHng the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

249. The system of claim 248, further comprising: 

means for displacing the adjustable e)q?ansion cone upwardly relative to the 

expandable tubular member to radially exparni and plastically deform the 
remaining portion of the expand^le tubular member. 

250. The system of claim 249, further comprising: 

means for not perrrtitting the position of the expandable tubular member to float 
relative to the position of the hydraiiic actuator and 

means for displacing the adjustable expansion cone upwardly relative to the 

expandable tubular member using the hydrauHc actuator to radfally expand 
and plastically deform the end of the remaining portion of the expandable 
tubular member that overlaps wrtti the preexisting wellbore casing after not 
pennnitting the position of Ihe expandable tubular member to float relative to 
the position the hydraulic actuator. 

251 . A system for radially expanding and plasticaily defomitng a tubular member, 
comprisrr^: 

means for positioning the tubular member within a preexisting stmcture; 
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means for radially expanding and plastically deforming a lower portion of the tubular 

member to form a bell section; and 
means for radially expanding and plastically deforming a portion of the tubular 

member above the bell section. 

^2. The system of dalm 2S1, wherein positioning ttie tubular member within a preexisting 
stmcture comprises: 

means for locking the tubular member to an expansbn device. 

253- The sjfstem of dalm 252, wherein positioning the tubular member within a preeMsBng 
structure comprises: 

means for unlocking the tubulsr member from an expansion device if the operating 
pressure vWthIn the preexisting structure exceeds a predetermined amount 

254. The system of dalm 252. wherein positioning ttie tubular member within a preexisting 
structure comprises: 

means for unlocking the tubular member from an expansion device if the position of 
an actuator coupled to the tubular member exceeds a predetemiined amount 

265. The system of daim 251, wherein radfally expanding and plastically defonning a 

lovi^er portion of the h-ibular member to forni a bell section comprises: 

means for lowering an expansion device out of an end of the tubular member, and 
means for pulling the expansion device through the end of the tubular member. 

256. The system of daim 268, wherein lowering an expansion device out of an end of the 
tubular member comprises: 

means for lowering the expansion device out of the end of th© tubular member and 
means for adjusting the size of the expansion device. 

257. The system of daim 256. wherein the expansion device is adjustable to a plurality of 
sizes. 

258. The system of claim 256. wherein the expansion device comprfees a plurality of 
adjustable expansion devices. 
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259. The system of daim 258. Wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

260. The system of claim 255, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for gripping the tubular member, and 

means for pulling an expansion device through an end of the tubular member. 

261 . The system of claim 260. wher^ means tbr gripping the tubular member comprises: 
means for pennitting axial displacement of the tubular member in a first direction; and 
means for not permitting axial displacmient of the tubular member in a second 

diredion. 

262. The system of claim 260. wherein means for pulling the expansion device ttirough 
the end of the tubular member comprises: 

means for pulling the expansion device through the end of the tubular member using 
an actuator. 

263. The system of claim 246, wherein means for radially expanding and plasQcaliy 
deforming a portion of the tubular member above the bail secflon comprises: 

means for lowering an expansion device out of an end of the tubular member, and 
means for pulling the expansion device through ttie end of the tubular member. 

264. The system of daim 263, wherein means for lowering an expansion device out of an 
end of the tubular member comprises: 

means for lowering the expansion device out of the end of the tubular member; and 
means for adjusting the size of the expansion device. 

265. The system of daim 264, wherein the expansion device is adjustable to a plurality of 
sizes. 

266. The system of daim 264, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 
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267. The system of claim 286, wherein at least one of the adjustable expansion devices is 
adjustable to a pluiBlfty of sizes. 

268. The system of claim 263, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for gripping the tubular member, and 

means for pulling an expansion device through an end of the tubular member. 

269. The system of daim 268, wherein means fbr gripping the tubular member compifees; 
means for pemnitting axial displacement of fte tubular member m a flist direction; and 
means for not permitting axial dispiacenient of the tubular member In a second 

direction. 

270. The system of claim 268. wherein means for pulling the expansion device through 
the end of the tubular member compriaies: 

means for pulling the expansion device ttirough the end of the tubular member using 
an actuator. 

271 . The system of dalm 263, wherein means tbr puffing the expansion device through 
thsj end of the tubular member comprises: 

means for pulling the ejqfjanslon device through the end of the tubular member using 
fluid pressure. 

272. The system of daim 271 , wherein means for puDing the expansion device through 
the end of the tubular member using fluid pressure comprises: 

means for pressurizing an annulus within the tubular member above the expansion 
device. 

273. The system of daim 251 , wherein means for radially expanding and plastically 
defonning a porGon of the tubular member above the bell section comprises: 

means for fluididy sealing an end of the tubular member; and 
means for pulling the expansion device through the tubular member. 
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274. The system of daim 273, wherein the expansion device is adjustable. 

275. The system of claim 274. wherein the expansion device is at^'ustable to a pluraOty of 
sizes. 

276. The system of dalm 273, wherein the expansion device comprises a plurality of 
adjustable expansion devroes. 

277. The system of claim 276, wherein at least one of the adjustable expansion devices Is 
adjustable to a plurality of sizes. 

278. The system of daim 273, Wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for gripping the tubular member, and 

means for pulling an expansion device through an end of the tubular member. 

279. The system of claim 278, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for pulling the expansion device through the end of the tubular member using 
an actuator. 

28Q. The system of daim 273. wherein means; for pulling the expansion device through 
the end of the tubular member comprises: 

means for pulling the expansion device through the end of the tubular member using 
fluid pressure. 

281 . The system of daim 280, wherein means for puKng the expansion device through 
the end of 0ie tubular member using fluid pressure comprises: 

means for pressurizing an annulus within the tubular member above the e)q3ansIon 
device. 

282, The system of daim 251 , wherein means for radially expanding and plastically 
defoming a portion of the tubular member above the bell section comprises: 
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means for overlapping the portion of the tubular meml)er above the bell section wift 

an end of a preexisting tubular memben and 
means for pulling an expanston d&AcB through the overlapping portions of the tubular 

member and the preexisting tubular men^r. 

283. The system of claim 262, wherein the expansion device is adjustable* 

284. The system of dalm 283, wherein the expansion device is adjustable to a frfurallty of 
sizes. 

285. The system of daim 282, wherein the expansion device comprises a plurality of 
acQustable expansion devices. 

286. Ttie system of claim 285, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

287. The system of claim 282, wherein means for pulling the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular member 
comprises: 

means for gripping the tubular member; and 

means for pulling the e/cpansion devdce through tlie overlapping portions of tlie 
tubular member and the preexisting tubular member. 

288. The system of claim 287, wherein means for pulling the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular member 
comprises: 

means for pulling ttie expansion device through the overlapping portions of the 
tubular member and the preexisting tubular member using an actuator. 

289. The system of claim 282, wherein means for pulling the expansion device through 
the overlapping portions of the tubular member and the pree)d$&ng tubular member 
comprises: 

means for pulling the expansion device through the overlapping portions of the 
tubular member and the preesdsting tubular member using fluid pressure. 
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290. The system of daim 289. wherein means for pulling the expansion davk» through 
the overlapping portions of the tubular member and the preexfeting tubular member using 
fluid pressure comprises: 

means for pressurtang an annulus within the tubular member above the expansion 
device. 

»1 . The system of dalm 261 , furBier comprising: 

means for injecSng a hardenable fluldic sealing material Wo an annuity between the 
^pandable tubular member and the preexisting stmcture. 

292. A system of Injecting a hardenable fluidfc sealing material Into an annulus between a 
tubular member and a preexisting structure, comprising: 

means for positioning the tubular member Into the preexisfing stnjcture; 
means for sealing off an end of the tubular member; 
means for operating a valve within the end of the tubular member, and 
means for injecting a hardenable fluldic sealing material through the valve into the 
annulus between the tubular member and the preexisting structure. 

293, A system of engaging a tubular member, comprising: 

means for posMtonlng a pluraBly of elements wfthin the tubular member and 
means for bringing the elements Into engagement with the tubular memb». 

294. The system of dalm 293, wherein the elements comprise: 
a first group of elements; and 

a second group of elements; 

wherein the first group of elements are Interieaved with the second group of 
elements. 

295, The system of dalm 293, wherein means for bringing the elements Into engagement 
with the tubular member comprtees: 

means for bringing the dements Into axial alignment. 
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296. The system of daim 293, wherein m^ns for bringing the etements into engagement 
with the tubular member further comprises: 

means for pivoting the elements. 

297. The system of claim 189, wherein means for bringing the elements Into engagement 
with the tubular memb^ further oompirises: 

means for translating the elements. 

298. The system of daim 293, wherein means for bringing the elements into engagement 
with the tubular member further comprises: 

means for pivoting the elements; and 
means for translating the elements. 

299. The system of daim 293, wherein means for bringing the elements into engagement 
with the tubular member comprises: 

means for rotating the elements about a common axis. 

300. The system of daim 293. wherein means for bringing the elements Into engagement 
with the tubular member comprises: 

means for pivoting the elements about ocxresponding axes; 

means for tranBlating the elements; and 

means for rotating the alernents alxiut a common axis. 

301 . The system of daim 293, further comprising: 

means for preventing the elements from coming into engagement with the tubular 
member if the inside diameter of the tubular member is less than a 
predetermined value. 

302. The system of claim 301 , wherein means for preventing the elements fmm coming 
Into engagement with the tubular member if the mslde diameter of the tubular member is 
less tlian a predetermined value comprises: 

means for sensing the inside diameter of the tubular member. 

303. A system of locking a tubular member to a support member, comprising: 
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locking a locking elenient in a position that engages an fntertor surface of the tubular 
member. 

304. TT>e system of daim 303. further comprising: 

means for controllabty unloddng the loddng element from engagement wKh the tubular 
member when an operating pressure exceeds a predetermined amount 

305. The system of dalm 303. lUrther comprising: 

means for controllably unlocking the locking element from engsgement with the tubular 
member when a posltk3n exceeds a predetermined amounL 
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